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fur  armament -, 

Fonrth  of  July  claims.    {See  Claims.) 

Fox  and  Wisconsin  Rivers,  report  of  Attorney-General  on  awards  for 
damages  by  improvements  of 

Ftet'dman's  Hospital,  D.  C,  estimate  for  repairing  water-tank  at 

French  spoliation  claims,  estimate  of  appropriation  for  securing  evi- 
dence in , 

French  spoliation  claims,  report  of  Secretary  of  State  on , 
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INDEX    TO    HOUSE    EXECUTIVE    DOCUMENTS. 


Snbjeots. 


G. 

Galveston  Harbor,  report  of  enp^neeni  ou  improvement  of 

Gold  and  silver,  annual  report  of  Director  of  Mint  on  production  of 

Gondalfo,  CasiMir,  report  of  Secretary  of  Treasury  on  alaim  of 

Goveruor^8  Island,  N.  Y.,  letterof  Secretary  of  Treasury  relative  to  bea- 
con ligbt  on .^ 

Grand  Island,  Miss.,  estimate  for  ]i|rbt-bouBe  on 

Ofav*s  flarbor,  Wusb.  Ter.,  letter  of  Secretary  of  Treasury  relative  to 
additional  appropriations  for  ligbt-bouse  at 

G  rea  t  Fal  Is.     (  See  Potomac  Ri  ver. ) 

(Jrofij  and  Barren  Navigation  Company,  letter  of  Secretary  of  War  rela- 
tive to  purcbasiug  franchises  of 

Giossc  Isl  lud,  Micb.,  lettcrof  Secretary  of  Treasury  relative  toestablisb- 
ing  rnu|i,e  lights  at 

Oiiyse,  George  W.,  message  of  President  vetoing  bill  (H.  K.  3205)  to 
pension 

H. 

Hall  of  KecordH,  letter  of  Secretary  of  Treasury  relative  to  erecting 

Hannibal,  Mo.,  letter  6f  Seeretary  of  Treasury  on  increasing  cost  of 

public  building  at 

Hf  nson  Grant,  Florida,  report  of  Secretary  of  Interior  on 

Ilarbangh,  Sarah,  message  of  President  vetoing  bill  (H.  R.  6695)  to  pen- 

sioH 

Harden,  8.  W.,  message  of  President  vetoing  bill  (H.  R.  1406)  to  pension . 
Harrington,  Edward  M.,  message  of  President  vetoing  bill  (H.  K.6648) 

to  pension 

Hawcs,  Susan,  message  of  President  vetoing  bill  (H.  R.  7234)  to  pension. 
Hawloy,  Giles  C,  message  of  President  vetoing  bill  (H.  R.  424)  to  pen- 


No. 


sion 


Hendricks,  Thomas  A.,  estimate  of  appropriation  for  engraved  portraits 

of 

Hennepin  Canal.    (See  Illinois  and  Mississippi  Canal.) 

Honsloy,  E.  P.,  message  of  President  vetoing;  bill  {B,  R.  1707)  to  pension 

Hill,  Andrew  J.,  message  of  President  vetoing  bill  (H.  R.  1471)  to  in- 

orense  pension  of 

nipple,  Henry,  message  of  President  vetoing  bill  (H.  R.  ()897)  to  pension 


Hi.'lland,  report  of  Secretary  of  Stat«  on  taxation  of  petroleum  by 

Hot  Springs,  Ark.,  estimate  of  appropriations  for  improvements  at 

letter  of  Secretary  of  War  relative  to  Army  and 

Navy  hospital  at* 

Humboldt  Bay,  California,  report  of  Secretary  of  Treasury  relative  to 

removing  light-house  at 

Hunter,  John,  message  of  President  vetoing  bill  (H.  R.  1990)  to  pension . 

Hunter,  Maria,  messags  of  President  vetoing  bill  (H.  R.  7107)  for  relief 

•f 

I. 

Illinois  and  Mississippi  Canal,  report  of  engineers  on  surveys  of  routes 
for *, 


85 

290 

74 

159 
137 

96 


152 
265 
310 


143 


Immigration,  letter  of  Secretary  of  Treasury  relative  to  regulation  of.. 

hnport^luties,  annual  report  on  refunds  of  T 

annual  report  of  Secretary  of  Treasury  on  expenses  of 

collecting 

letter  of  Secretary  of  Treasury  relative  to  revision  of 

laws  regulating  protestu,  ap|>eals,  and  suits  for  collec- 

1  ion  at 

letfer  of  Secretary  of  Treasury  relative  to  revision  of 

repoit  of  Secretary   of  Treasury  on  questions  arising 

under  tariff  act  of  1883 *. 

report  of  Secretary  of  Treasury  relative  to  drawbacks  on 

coal • 
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INDEX    TO    HOUSE   EXKCUTITE    DOeUMKNTS. 


IX 


Sabjeois. 


for  clerical  fDroe  in , 


Indian  Bnrean,  estimate  of  appropriation 

Indian  Commissioners,  annnai  report 

Indian  depredation  claims,  report  of  Secretary  of  Interior  on 

Indianfi : 

census  of,  estimate  of  appropriations  for  taking 

Cheyennr',  message  of  President  relative  to  condition  of 

Cree,  e.Htiinate  for  relief  of .. . 

Crow,  leiicT  from  Secretary  of  Treasury  relative  to  appropria- 
tion for  nllotmeut  of  lands  to 

Mackinac  Agency,  estimate  for  compensation  of  agent  at 

Mescalcro  Hoservation,  letter  of  Secretary  of  Interior  relative 

to  paying  settlers  for  improvements  on 

Miami,  letter  of  Secretary  of  Interior  relative  to  relief  of 

letter  of  Secretary  of  Interior  relative  to  funds  of 

Navajo  Reservation,  estimate  of  appropriation  for  artesian 

•  wells  on 

Round  Valley  Agency,  estimate  of  appropriations  for 

Reservation,  report  of  Secretary  of  Interior  on 

allotting  lands  of 

Sioux,  estima'e  to  pay  claims  of  Red  Cloud  and  Red  Leaf  bands 

of 

^  Indian  service,  report  of  expenses  and  disbursements  in 

'  Interior  Department,  annuskl  report  of  contingent  expenditures  of 

estimate  for  constructing  east  wing  of  building  of 

Internal  Revenue,  Annual  Report  of  Commissioner  of 

letter  of  Secretarj'  of  Treasury  relative  to  paying 

drawbacks  on  stills  exported 

taxes,  letter  of  Secretary  of  Treasury  relative  to  li- 
cense-tax on  retail  liquor-dealers 

collectors,  relative  to  repealing  commissions  to 

letter  of  Secretary  of  Treasury  relative  lo 

commissions  to 

laws,  \v\ict  of  Secretary  of  Treasury  relative  to  pen- 
fllticR  f.Tbavlng  in  possession  used  liquor-stamps.. 
Internal ional  copyright.     (5ce  Copyrigbt.) 

Iron  and  steel  tests,  estimate  of  appropriations  for 

Inrin,  John  T.,  message  of  President  vetoing  bill  (H,  R.  3640)  to  pen- 
sion  


J. 

J.icoby,  Margaret  A.,  message  of  President  vetoing  bill  (H.  R.  5021)  to 
pi-nMion 

Jetfprsonville,  Indiana^  estimate  of  appropriation  to  purchase  land  at.. 
Joseph  Richards,  letter  of  Secretary  of  Interior  relative  to  accounts  of.. 
J  n rors.    ( See  Courts  of  Uni tec  St a'tes. ) 

K. 

Kansas  City,  Fort  Scott  and  Gulf  Railmad,  message  of  President  re- 
luming bill  (H.  R.  6391)  granting  right  of  way  to 

Karstetter,  Mary,  message  of  President  vetoing  bill  (H.  R.  2043)  to  pen- 
*ioii 

Kinm  y,  Ann,  message  of  President  vetoing  bill  (H.  R.  53H9)  to  pension. 
KyliT,  II.  L.,  message  of  President  vetoing  bill  fH.  R  1818)  to  pension. 

L. 

La  Ahra  Mining  Company^  report  of  Secretar\  of  State  on  claim  of 

I-incaster,  R.  D.,  letter  of^  Secretary  of  Tn  n^nry  relative  lo  charges 


Mgaiost , 

I^avenwortli  Military  Prison,  letter  oi  ^icretary  of  \V:n  relative  to  ap- 
plication of  nppropriations  for 

I-M-fe,  F.  J.,  message  of  President  vetoing  bill  (II.  1?.  3624;  to  pension  .. . 

I'^gar^;  Jeaa  Lonjn,  JeUer  of  Seerptary  of  Stnle  rein  ive  io  claim  of 


89 
109 
125 

79 
17 

esi 

53 
234 

221 
57 
23 

263 
295 

21 

35 

6 

15 

230 

4 

46 

107 
122 
122 
190 

194 

73 

338 


344 

178 
127 


255 

341 
375 
334 


274 

3Cl» 

200 
283 
356 


Vol. 


30 
30 
31 

30 
20 

:« 

30 
33 

33 
30 
30 

33 
35 

25 

25 
20 
20 
33 
20 

25 

30 
31 
31 
33 

33 

30 

35 


35 
33 

31 


33 

35 
35 
36 


3:1 

35 

'X\ 
35 
35 


fejfe 


INDEX   TO    HOUSE    EXECUTIVE    DOCUMENTS. 


Sabjects. 


Lehman,  L.,  report  of  Secretary  of  Treasury  on  reappraisement  of  glass- 
ware imported  by , 

Lo  I  tor-carriers,     (^ec  Postal  Service.) 

Lights,  letter  of  Secretary  of  Treasury  relative  to  appropriation  for 

depot  for  fourteenth  light-house  district 

Grand  Islaud,  MisM.,  estimate  for  light-house  on 

Gray^s  Harbor,  Washington,  letter  of  Secretary  of  Treasury  rel- 
ative to  additional  appropriation  for  light-house  at.... 

Governor's  Island,  New  York,  letter  of  Secretary  of  Treasury 

relative  to  beacon-light  on 

Grosse  Island,  Michigan,  letter  of  Secretary  of  Treasury  relative 

to  establishing  range-lights  at 

ligiht-houses,  eslininte  of  appro))riations  for  repair  of 

Pennacola,  Fla.,  letter  of  Secretary  of  Treasury  relative  to  ad- 
ditional, at 

Two  Harbors,  Minn.,  estimate  for  light  station  at 

Liquor  deaU'rs.     (See  Alcoholic  liquor  traffic.) 

Loomis,  Aretus  F.,  jursvsago  of  President  vetoing  bill  (H.  R.  7018)  to  pen- 
sion   , 

Lord  Nelson  (8choouer^,  letter  of  Secretary  of  State  on  claim  of 

Luce,  Elizabeth,  message  of  President  vetoing  bill  (H.  R.  5997)  to  pen- 
sion  

M. 

McCarty,  Catharine,  message  of  President  vetoing  bill  (H.  R.  5603)  to 

pension 

McH  wain,  Martha,  message  of  President  vetoing  bill  (H.  R.  7162)  to  pen- 

HlOU , 

McKay,  Elizabeth,  message  of  President  vetoing  bill  (H.  R.  4782)  to  pen- 
sion  

Mackinac  Agency.     (See  Indians.) 

Mare  Island  navy-yard,  estimate  of  appropriations  for  quarters  and  bar- 
racks at . .'. 

Marine  Corps,  additional  estimate  of  appropriations  for 

Marine  Hospital  Service,  letter  of  Secretary  of  Treasury  relative  to  au 

additional  surgeon-general  in 

estimate  of  appropriation  for  repair  of  hos- 
pitals  

Medical  examiners.     (See  Pension  Office.) 
Merchant  marine.     (See  Commerce  and  navigation.) 
MoHcalero  Reservation.     (See  Indians.^ 

Mexican  awards,  report  of  Secretary  or  State  on  claims  of  La  Abra  Min- 
ing Company  and  IJ.  Weil  under. 

Miami.     (See  Indians.) 

Military  Academy,  estimate  of  appropriations  for 

letter  of  Secretary  of  War  relative  to  appropriation 

for 

Milk  sugar,  letter  of  Secretary  of  State  on  manufacture  in  Switzerland  of. 
Miller,  Slary  Ann,  message  of  Presidi  ut  vetoing  bill  (H.  R.  1816)  to  pen- 
sion      

Miller,  Samuel,  message  of  President  vetoing  bill  (H.R.  7401)  to  pension. 
Mint,  annual  report  of  Director  of  Mint  on  proluction  of  precious  metals. 

estimate  of  appropriation  for  boilei-s  at  Philadelphia  mint 

letter  of  Secretary  of  Treasury  relative  to  appropriation  for 

letter  of  Secretary  of  Treasury  relative  to  salaries  of  officers  of. .. 
letter  of  Secretary  of  Treasury  relative  to  appropriation  for  mint 

Carson  City,  Nev - 

Mississippi  River,  letter  of  Secretary  of  War  relative  to  regulations  for 

passage  of  vessels  through,  Sout  h  Pass  of 

letter  of  Secretary  of  War  relative  to  appropriations 

for  con  inning  examinations  of  South  Pass  of 

Mississippi  River  Commission,  supplemental  report  of 

Mi.sgouri  River  Commission,  report  of 

Monroe,  J.  D.,  messa^je  of  President  vetoing  bill  (H.  R.  405H)  to  pension 
Montana,  estimate  of  appropriations  for  legislative  expenses  of 
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im)EX   TO   HOUSE   EXECUTITE   DOCUMENTS. 


Subject. 


Pension  Barean,  estimate  fer  additional  floor  in  building  of 

Pension  Office,  letter  of  Secretary  of  Interior  relative  to  medical  ex- 
aminers in 

Pension  Office  bnilding,  estimate  of  appropriation  for  completing 

estimate  of  appropriation  for  completing 

Pensions,  estimates  of  additional  appropriations  for 

additional  estimates  for  appropriations  for 

Petroleum,  report  of  Secretary  of  State  on  taxation  by  Holland  of 

Pbiladelpbia,  letter  of  Secretary  of  Treasury  relative  to  additional 

watcbmen  at  silver  vaults  in 

Points,  Abrabam,  message  of  President  vetoing  bill  (H.  R.  8556)  to  pen- 
sion  

Pork,  report  of  Secretary  of  State  relative  to  restrictions  on  American.. 
Postal  service,  annual  report  of  Postmaster- General  on  proposals  for 

mail  contracts 

annual  report  of  Postmaster- Grcn oral  on  mail  contracts., 
letter  of  Postmaster- General  relative  to  pay  of  railway 

postal  clerks .' 

letter  of  Postmaster- General  relative  to  application  of 

eigbtrbour  law  to  letter-carriers 

Postmaster-General : 
Communications  from — 

Mail  contracts,  annual  report  on  proposals  for 

annual  report  on 

Postal  service,  relative  to  pay  of  railway  postal  clerks 

relative  to  application  of  eigbt  bour  law  to  letter- 
carriers  

Postmasters,  report  on  disallowed  stationery  accounts  of 

PostOffice  Department,  report  of  unsettled  accounts  in 

Substitutes,  relative  to  employment  of 

Trust  funds,  report  on , 

Postmasters,  report  of  Postmaster- General  on  disallowed  stationery  ac- 
counts of ! 

Post-Office  Department,  report  of  Posemaster-General  on  unsettled  ac- 
counts in 

Potom«ac  River,  report  of  Secretary  of  War  on  fisbways  at  Great  Falls. 

Pon^bkeepsio,  N.  Y.,  estimate  for  approacbes  to  public  building  at 

Precioiw  metals.     {See  Gold  ancl  Silver.) 
President  of  tbe  United  States: 
Annual  message,  witb  accompanying  documents — 

Foreign  Relations,  part  1 

Report  of  Secretary  of  War,  4  volumes,  part  2 ; 

Report  of  Secretary  of  Navy,  2  volumes,  part  3 , 

Report  of  Postmaster-General,  part  4 

Report  of  Secretary  of  Interior,  5  volumes,  part  5 

Communications  from — 

'    American  vessels,  transmitting  report  on  seizure  in  Britisb  waters 

Bartboldi  statue  of  Liberty,  relative  to  inaugurating 

Cbinese  immigration,  relative  to 

Civil  Service  Commission,  transmitting  annual  report  of 

Clarksburg,  W.  V».,  relative  to  approx^riation  for  public  building 

at : 

Consular  reports,  transmitting 

Crooks,  James,  transmitting  report  on  claim  of 

Crow  Indians,  transmitting  a  report  relative  to 

Cutting,  A.  K.,  relative  to  arrest  in  Mexico  of 

Foreign  mercantile  marine,  transmitting  report  on 

Holland,  transmitting  report  on  taxation  of  petroleum  by 

Indian  Commissioner,  transmitting  annual  report  of 

International  coj^yrigbt,  transmitting  diplomatic  correspondeuce 

relative  to 

Kansas  City,  Fort  Scott  and  Gulf  Railroad,  returning  bill  for 

Mexican  awards,  transmitting  report  on  claims  of  La  Abra  Mining 

Company  and  B.  Weil  under ^  . . . 

Miami  IndiaHSy  transmitting  report  relative  it»  relief  of 
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IMDfiX  to  fiOtfSfi  SltSCtTTlVS  DOCtTltBlltS. 


xm 


Subject. 


Vol. 


PMident  of  the  Uoited  States — Continned. 
Conuaanications  from — Continned. 
Ililk-sngar,  transmitting  report  on  manufacture  in  Switeerland  of. . 

Xorthem  Cheyenne  Indians,  relative  to  condition  of 

Oleomaigarine,  relative  to  bill  to  tax  manufacture  of 

Oanalaska  (schooner),  transmitting  report  on  case  of 

Pscific  railroads,  transmitting  report  on  contracts  of 

Petroleum,  transmitting  report  on  taxation  by  Holland  of 

Pbrk,  transmitting  report  on  foreign  restrictions  on  importation  of. 

Bound  Valley  Reservation,  transmitting  report  on  allotting  lands  of. 

Santoa,  Julio  B.,  transmitting  report  on  imprisonment  in  Ecuador 

of 


Shipping  fees,  relative  to  hill  H.  R.  4838,  to  abolish  certain 

Soatn  American  Commission,  transmitting  reiK>rt  of 

Sabetitutee,  transmitting  report  on  employment  in  Executive  De- 
partments of 

Tonnaee  duties,  transmitti;ig diplomatic  correspondence  relative  to. 

Trnst  rands,  transmitting  repoil;  of  Secretary  of  State  on r 

Veto- 
Bill  (H.  R.  1471)  to  increase  pension  to  Andrew  J.  Hill 

Bill  (H.  R.  3019)  to  increase  pension  to  Abigail  Smith 

Bill  (H.B,  2145)  for  relief  of  Rebecca  Eldridge 

Bill  (  H.  R.  1582)  for  relief  of  Eleanor  C.  Bangham 

Bill  (H.R.  1406)  to  pension  S.W.  Harden 

Bill  (H.R. 5997)  to  pension  Elizabeth  Luce 

Bill(H.R.1990)  to  pension  John  Hunter 

BiU  (H.R. 3624)  to  pension  F.  J. Leese 

Bill  (H.R.  6897)  to  pension  Henry  Hippie 

Bill  (  H.R.  6136)  to  pension  J.  W.Farris 

Bill(H.R.4058)  to  pension  J.D.Monroe 

Bill  (H.R.  3826)  to  pension  John  Taylor 

Bill  (H.R. 4002)  to  pension  C.W. Tiller 

Bill  (H.  R.  1007)  to  pension  E.  P.  Hensley 

BiU  (H.R. 6718)  to  pension  WiUiam  H. Starr 

Bill  (H.  R.  7108)  to  pension  Andrew  J.  Wilson 

Bill  (H.R.6372)  to  pension  Charles  A.Chase 

Bill  (H.R. 6774)  to  pension  Bruno  Schultz 

Bill  (H.  R.  576)  for  relief  of  Louisa  C.  Beezeley 

Bill  (H.R. 7703)  to  pension  Anna  A.  Probert 

BUI  (H.R.e257)  for  reUef  of  Julia  Connelly 

BiD  rH.  R.  424)  to  pension  Giles  C.  Hawlev 

Bill  (H.R.  7257)  to  pension  James  H.  Darling 

Bill  (H.  R.  7614)  to  increase  pension  to  Hezekiah  Tillman 


on  Joseph  Tuttle. 
on  Mary  Ann  Miller  .. 
on  George  W.  Guyse  .. 
on  James  D.  Cotton  . . 
on  David  T.  Elderkin 

onSallieWest 

on  Mary  S.  Woodson  . 
on  Sarah  Harbaugh . . . 
on  Samuel  Miller 


Bill  (H.  R.  7109)  to  pens 
BiU  (H.R.  1816)  to  pens 
BUI  (H.  R.  3205)  to  pens 
BiU  (H.R. 6117)  to  pens 
BUI  (H.  R.  5995)  to  pens 
BiU  (H.R. 7222)  to  pens 
BiU  (H.R. 7073)  to  pens 
BUI  (H.  R.  6895)  to  pens 
Bill  (H,  R.  7401 )  to  pens 
BiU  (H.  R.  7931)  to  increase  pension  of  Clark  Boon 

BiU  ( H.  R.  7162)  to  pension  Martha  McUwain 

Bill  (H.  R.  7298)  for  the  relief  of  Charles  Schuler  .. 

Bill  (H.  R.  6688)  for  reUef  of  WiUiam  Bishop 

Bill  (H.  R.  7979)  to  i>en8ion  Jackson  Stewart 

BiU  ( H.  R.  7436)  to  pension  Mary  Anderson 

BUI  (H.  R.  6752)  to  pension  Alice  E.  Travers 

BUI  (H.  R.  6266)  to  pension  Philip  Arner 

BUI  (H.  R.  6192)  to  pension  Mary  Norman 

BiU  (H.  R.  6170)  to  pension  Mary  A.  Van  Etten . . . . 

BiU  (FI.  R.7167)  for  relief  of  Maria  Hunter 

BiU(H.  R.  472)  to  pension  William  Hoone 

BUI  (H.  R.701H)  to  pension  Aretus  F.  Loomis 

BiU  (H.R.  1818)  to  pension  U,  L.  Kyler 


188 

17 

368 

329 

60 

254 

181 

21 

361 
277 

50 

160 
132 
362 

226 
227 
250 
251 
252 
280 
282 
283 
284 
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286 
287 
288 
289 
298 
299 
300 
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302 
303 
304 
305 
306 
307 
308 
309 
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311 
312 
313 
314 
315 
316 
317 
318 
319 
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321 
322 
323 
324 
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326 
327 
3;J2 
333 
334 


38 

20 
35 
35 
30 

3:^ 

?3 
25 

36 
33 
25 

31 
31 
35 

33 

33 

33 

33 

33 

33 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

85 

35 

35 

35 

35 

35 

35 
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35 

35 

35 

35 

35 

35 

35 


35 
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35 
85 
35 
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35 


XIV 


INDEX   TO   HOUSE   EXECUTIVE   DOCUMENTS. 


Subjects. 


President  of  the  United  States— Coutinaed. 
Communications  from — Continued. 
Veto — Continued. 

Bill  (H.K.fHiua)  to  pension  Catharine  McCarty 

Bill  (H.R.  (>t)48)  to  pension  Edward  M.  Harringt'On 

Bill  (H.R.r>.;l»4)  to  pension  Sally  A.  Bradley 

Bill  (H.  R.:J(J4U)  to  i>en8iou  James  T.  Irwin 

Bill  (H.  R.  44*^6)  to  pension  Fannio  E.  Evans 

Bill  (H.  R.fv^'SO)  toerect  public  building  at  Duluth,  Minn 

Bill  (H.R. '^04:^)  to  pension  May  Karstetter 

Bill  (H.  R.  r)30(i)  to  pension  Roxana  V.  Rowley 

Bill  (H.R. 4797)  to  pension  Robert  H.  Stapleton 

Bill  (H.  R.  fiO-^l)  to  pension  Margaret  A.  Jacoby 

Bill  (H.  R.  r>4i4)  to  pension  Maria  Cunningham 

Bill  (H.  R.  :J304)  to  pension  Abuer  Moorehead 

Bill  (H.R.47«i)  to  pension  Elizabeth  McKay • 

Bill  (II.R.  :?U4:J)  to  pension  Lewis  VV.  Scan  land 

Bill  (II.R;:U)  :J)  to  pension  William  H.  Nevil 

Bill  (H.  R.'2l»71)  to  pension  lYancis  Deming 

Bill  I  H.  R.  4()4<i)  to  pension  Jam*  s  Carroll 

Bill  (H.  R.  1051))  to  pension  Jacob  Romiser 

Bill  ( H.  R.  ir>().'>)  to  pension  William  Dermody 

Bill  (H.  R.r>i>4)toi»ension  D.H.Ross 

Bill  (H.  R.r)54())  to  erect  jiublic  building  at  Asheville,  N.  C 

Bill  (II.  R.  l:J9l)  to  erect  public  building  at  Springfield,  Mo 

Bill  (H.  R.  ',yM>.i)  to  pension  Jennetto  Dow 

Bill  ( H.  R.  9106)  to  pension  Rachel  Barnes 

Bill  (H.  R.  8;i36)  to  increase  pension  of  Duncan  Forbes 

Bill  (H.  R.  855(5)  to  pension  Abraham  Points 

Bill  (H.  R.  7'2M)  to  pension  Susan  Hawes 

Bill  (H.  R.  5389)  to  pension  Ann  Kinney 

Bill  (H.  R.  35r)l)  to  pension  G.W.  Cutler 

Bill  (El.  R.  1584)  for  the  relief  of  A.  C.Richardson 

Private  land  claims: 

Florida:  Report  of  Secretary  of  Interior  on  Hanson  errant 

New  Mexico,  estimate  of  appropriations  for  survey  of. 

Report  of  Secretary  of  Interior  on  San  Tomas  deYturbide  claim. 

Letter  of  Secretary  of  Interior  relative  to  adjustment  of 

Probert,  Anna  A.,  message  of  President  vetoing  bill  (H.  R.  7703)  to 

pension 

Produce  Exchange,  New  York  City,  report  of  Secretary  of  War  on  pur- 
chase of  ..^ 

Public  buidings,  estimate  of  appropriations  for  repairs  of 

for  heating  apparatus  in 
certain  

for  repair  of 


335 
336 
337 
338 

a» 

340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
3.^>0 
351 
:]52 
3:3 
;J55 
3.">7 
•3G4 
:<67 
369 
370 
373 
374 
375 
376 
377 

331 
146 
196 
209 

303 


Public  documents,  annual  report  on  distribution  of 

Public  lands,  suspended  entries,  annual  list  of 

Public  printing,  estimate  of  deficiency  appropriation  for 

Q. 

Quartermaster's  Department,  estimates  of  appropriations  for 

R. 


Receipts  and  expenditures,  annual  report  of,  1882 

1885 

1883 

Receipts  and  expenditures  and  public  debt,  report  on,  to  1885 

Records.     (See  Hall  of  Records.) 
Register's  Office.     (5pc Treasury  Department.) 

Richardson,  A.  C,  message  of  President  vetoing  bill  (H.  R.  1584)  for  re- 
lief of 


93 


31 

29 

365 

116 


377 
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Subjects. 


Rirere  and  harbors,  letter  of  Secretary  of  War  relative  to  appropria- 
tions   

Rochester,  N.  Y.,  letter  of  Secretary  of  Treasury  relative  to  appropria- 
tion for  public  building  at 

Eomi6«r,  Joseph,  message  of  President  vetoing  bill  (H.  R.  1059)  to  pen- 
sion   

Ko^s,  D.  M.,  message  of  President  vetoing  bill  (H.  R.  524)  to  pension. . 

Runnd  Valley  Reservation.    (See  Indians.) 

Rowley,  Roxana  V.,  message  of  President  vetoing  bill  (H.  R.  5306)  to 
peosion , 

S. 

Saco  River,  Me.,  report  of  engineers  on  survey  of 

.Saiut  Mary's  Falls  Canal,  letter  of  Secretary  of  War  relative  to  im- 
proving   

Saota  F^,  N.  Mex.,  letter  of  Secretary  of  Interior  relative  to  repairing 

adobe  palace  at 

Santee  River,  8.  C,  report  of  engineers  on  improvement  at 

8aDto8,  Julio  R.,  report  of  Secretary  of  State  of  imprisonment  in  Ecua- 
dor of 

Sangatnck  River,  report  of  engineers  on  survey  of 

Scuuland,  Lewis  W.,  message  of  President  vetoing  bill  (H.  R.  3043)  to 

pension 

Schnler,  Charles,  message  of  President  vetoing  bill  (H.  R.  7298)  for  re- 
lief of * 

6cbnltz,  Bruno,  message  of  Ptesident  vetoing  bill  (H.  R.  6774)  to  pen- 
sion   , 

Seamen,  estimate  of  appropriation  for  shipping  and  discharging  sea- 
men at  Liverpool , 

Secretary  of  Interior : 
Communications  from — 
Denver  and  New  Orleans  Railroad,  relative  to   discriminations 

against 

Hanson,  John  H.,  relative  to  land  survey  of 

Indian  depredation  claims,  report  on , 

Interior  Department,  annual  report  on  contingent  expenditures  of. 

Joseph,  Riclianl,  relative  to  accounts  of 

Medical  examiners  in  Pension  Office,  relative  to 

Mescalero  Reservation,  relative  to  paying  settlers  for  inipovements.. 

Miami  Indians,  relative  to  relief  of 

relative  to  funds  of 

Northern  Cheyenne  Indians,  relative  to  condition  of 

Oregon  wagon-roa^l  grants,  relative  to 

Pacific  Railroads,  relat  i ve  to  contracts  of 

Pension  board  of  appeals,  relative  to  salaries  of 

Private  land  claims,  report  on  Santa  Toraas  do  Yturbide  claim,  New 

Mexico 

Public  docnments,  annual  report  on  distribution  of 

Round  Valley  Reservation,  on  allotting  lands  of 

Santa  F^,  N.  Mex.,  relative  to  repairing  adobe  palace  at 

Suspended  entries  of  publio  lands,  annual  report  ou 

Tnist  funds,  statement  of 

Secretary  of  Navy : 
Communications  from — 

Navy  Department,  annual  report  of  contingent  expenditures  of 

on  employes  in 

relative  to  employment  of  substitutes  in 

Norfolk  navy-yard,  relative  to 

Painter,  F.  J.,  relative  to  retirement  of 

Retirwl  officers,  list  of. 

Trust  funds,  report  on 

Ves5*el.s  n*lat i ve  f o  progres.H  on  steel  crui^^ors 

Washington  oavy-yard,  relative  to  orduuuco  shops  in 


No. 

Vol. 

372 

35 

236 

33 

352 
355 

35 
35 

342 


35 


37 

25 

61 

30 

105 

30 

114 

^   30 

361 

35 

76 

30 

348 

35 

319 

35 

301 

35 

198 

33 

186 

33 

331 

35 

125 

31 

15 

20 

127 

31 

164 

31 
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30 

23 

25 

17 

20 

131 

30 

60 

:<0 

154 

31 

196 

33 

78 

30 
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25 
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:w 

ao 

25 

108 

31 

47 

25 

65 

30 

156 

31 

118 

30 

182 
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111 

.SO 
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:a 

185 

33 

139 

31 
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Sabjeots. 


Secretary  of  State : 
ComtnnnicatioDB  from — 

Bordeaux  InternatioDal  Congress,  relative  to 

Compagnie  G<^ndrale  TraDsatlantique,  relative  to  claim  of. 

CoiiHulur  reports,  transmittiug 

Crooks,  James,  relative  to  claim  of 

Cutting.  A.  K.,  relative  to  arrest  in  Mexico  of 

Department  of  State,  annual  leport  on  expenditures  of 

Foreign  mercantile  marine,  report  on 

Frencu  spoliation  claims,  report  of  Mr.  Tnok  on 


Holland,  on  taxation  of  petroleam  by 

International  copyright,  diplomatic  correspondence  relative  to 

Mexican  awards,  relative  to  claims  of  La  Abra  Mining  Company 

and  B.  Weil  under 

Milk  sugar,  on  manufacture  in  Switzerland  of 

Onualaska  (schooner),  i-elative  to  case  of 

Petroleum,  relative  to  taxation  by  Holland  of 

Pork»on  foreign  restrictions  on  importation  of 

8:)nto8,  Julio  K.,  relative  to  imprisonment  in  Ecuador  of 

Sitting  Bull,  relative  to  claim  of  J.L.Lagard  in  procuring  surren- 
der of 

State  Department,  annual  report  on  clerks  in 

Substitutes,  relative  to  employment  in  Executive  Departments  of  .. 

Tonnage  duties,  diplomatic  correspondence  relative  to 

Trust  funds :  report  on • 

Secretary  of  Treasury : 
Communications  from — 

Annual  report 

Alaska,  relative  to  accounts  of  secretary  of 

Andrews,  C.  C:  relative  to  reimbursement  of 

Appropriations,  supplemental  estimates  for 

estimates  for  building  at  Fort  Leavenworth,  and 
purchase  of  land  at  Jeffersonville  and  Neptune 

Island 

estimates  for  ensuing  fiscal  year 

Attorneys-General,  relative  to  vouchers  for  cost  of  portraits  of 

Balances,  report  of  balances  duo  to  and  from  United  States — 

Bartholdi  statue  of  Liberty,  estimate  of  appropriation  for  inau- 
gurating   

Bt;ard,  W.  H.,  estimate  to  pay  claim  of 

Boise  City  penitentiary,  relative  to  enlarging 

Bouaveris,  Paul,  estimate  of  appropriatiou  to  pay 

Boston  sub-troasnry,  relative  to  payment  of  silver  dollars  at 

Brooklyn,  N.  Y.,  relative  to  increasing  cost  of  public  buildiug  at. .. 
Bureau  of  Engraving  and  Printing,  relative  to  improviug  building 

at 

Bureau  of  Labor,  estimates  of  appropriation  for 

Cadwallader,  J.  F.,  relative  to  amount  of 

Cape  Oiford  light,  estimate  of  appropriatiou  for 

Capitol  grounds,  relative  to  ap|)ropriation  for  improviug 

Carson  City  mint,  relative  to  appropriation  for 

Census,  estimate  of  appropriation  for 

Census  of  Indians,  estimate  of  appropriations  for  taking 

Central  Pacitic  Railroad,  estimates  of  appropriation  to  pay  trans- 
portation claims  of  IHtio 

Central  Pacilic  Railroad,  estimates  to  pay  mail  service 

Charg<Ss  d'aflfairciH,  estimate  of  deficiency  appropriation  for  salaries 

of 

Claims,  list  of  claims  allowed  for  which  no  appropriations  made. .. 

list  of  claims  allowed  under  exhausted  appropriations 

estimate  of  appropriaMon  fortlefending  suits  against  United 

States  for 

list  of,  allowed 

list  of  claims  allowed  by  Court  of  Claims 

allowed 


I 


205 
206 
253 
161 
371 
12 
172 
194 
179 
254 
354 

274 

188 
329 
254 
181 
361 

356 
52 
160 
132 
362 


2 
276 
124 
176 


178 

5 

229 

'36:i 

249 
241 
54 
198 
163 
129 

170 

69 

67 

1:H 

104 

267 

191 

79 

270 
280 

261 
210 
225 


Vol. 


33 
33 
33 
31 
35 
20 
31 
33 

3;^ 

33 
35 

33 
•33 
35 
33 
33 
35 

35 
30 
SI 
31 
35 


18 
33 
31 
33 


33 
21 
33 
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33 
3:i 
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33 
31 
31 

81 
30 
30 
31 
30 
33 
Xi 
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33 
33 
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33 
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33 

294 

35 

233 

33 

70 
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Subjects. 


No.      Vol. 


Secretary  of  Treaaury — CoBtinnetl. 
CoiumauicatioDs  from — 

Coal,  relative  to  drawbackA  on , 

Coast  snrvey,  annual  report  of  exponditares 

annaal  report , 

Collectors  of  customs,  relative  to  suits  a^jfainst 

Commlssinners,  additional  estimates  of  appropriations  for 

Consuls,  estimate  of  appropriations  for  nalarit  h  of  alien 

Corwin,  report  of  cruise , 

Q^art  of  Claims, c*Mtimat.e  of  appropriations  for  judgmonfH  of , 

Cree  Indians,  estimate  for  relief  of , 

Crow  IndinuM,  relative  to  appropriation  for  allotment  of  lands  to.. . 

Customs  cases,  annual  report  of  awards  to  informers  in 

relative  to  revision  of  laws  regulating 

districts,  relative  to  non-paying 

officers,  annual  report  on  emoluments  of 

Department  of  Jn.^t ice. estimate  for  titling  up  building  for 

Depnty  Comptroller  of  Currency,  relative  to  salary  of 

•   Direct  tax  oi  1861,  relative  to 

District  of  Colombia,  estimate  of  appropriation  for  education  of  fee- 
ble-minded children  in 

estimates  of  appropriations  for  schools  in.... 
estimate  of  appropriation   for  public-school 

buildings 

Fort  Donglas,  estimate  to  enlarge 

Fort  Hamilton,  estimate  of  appropriation  for  purchase  ofground.it 

Fort  Niagara,  estimate  of  appropriation  for  protecting  site  of 

Fortifications,  relative  to  appropriation  for  armament  of 

Freedmen's  Hospital,  estimate  of  approprintion  for  repairs  at  ..... 
French  spoliation  claims,  estimate  or  appropriation  for  securing  evi- 
dence in 

Galveston,  Tox.,  relative  to  act  for  erection  of  public  building  at.. 
Gondolfo,  Cassar,  on  claim  of 


201 

:w 

18 
148 
204 

27r» 

2:{l 


Governor's  Island,  New  York,  relative  to  beacon-light  on 

Grand  Inland.  Mississippi,  estimate  for  erecting  ligiit-house  at 

Gray's  Harbor,   relative  to  additional   appropriations  for  light- 

hou.«e  at 

relative  to  appropriation  for  light-houso  at 

Hall  of  records,  recommending  ereotiou  of 

Hauuibal,  Mo.,  relative  to  increiising  cost  of  public  building  at 

Hendricks,  T.  A.,  estimate  of  appropriation  for  engraved  portraits 
of 

Hot  Springs,  Ark.,  esliiiiate^)  of  ap]>ropriations  for  improvement  at. 

Hnni1»oldt  Bay,  California,  relative  to  removing  light-houso  at 

Immigration,  relative  to  regulation  of 

Import  duties,  annual  report  on  rofiinds  of 

Indian  Office,  estimate  of  appropriation  for  clerical  force  in 

Interior  Department,  estimate  for  reconstructing  east  wing  of 
bailding 

Intemal-revenne  collectors,  relative  to  commissions  to 

^laws,  relative  to  amending  section  12 
^    of  act  of  1879 

Jorors*  fees,  additional  estimates  of  appropriations  for 

Lancaster,  K.  D.,  relative  to  charges  against 

Lehman,  L.,  relative  to  reappraisenieiit  of  glassware  imported  by.. 

Light-bouse  depot  for  fourteenth  district,  relative  to  an  appropria- 
tion for * 

Light- houses,  estimates  of  appropriations  for  repair  of 

Mackinac  Indian  agency,  estimate  for  compensation  of  agent  at  . .. 

Mare  Island  navy-yard,  estimate  of  appropriations  for  quarters  and 
barracks  at 

Marine  Corps,  additional  estimates  of  appropriations  for 

Marine  Hospital  Service,  relative  to  an  additional  surgeon-general 


ni 


Minor  coin,  estimate  for  transportation  of 

7147— H.  Ex. ii 
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158 

80 

81 
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31 

216 
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35 
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33 

85 

m 

74 

30 

159 

31 

137 

31 

98 

30 

65 
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143 

31 
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31 

151 

31 

212 
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91 

30 

141 

31 

16 
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89 

30 
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149 

31 

173 
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25 

40 
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279 

33 

202 

33 
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Sabjecto. 


Secretary  of  Treasury— Continued. 
Comronnicationa  from — 

Mint,  relative  vo  salaries  of  officers  of. 

relative  to  appropriation  for 

estimate  of  appropriation  for  boilers  at  Philadelphia 

Montana,  estimate  of  appropriation  for  legislative  expenses  of 

National  Museum,  estimate  of  appropriations  for 

Navijo  Reservation,  estimate  of  appropriation  for  artesian  wells  on 

Navy,  estimate  of  appropriation  for  armament  of  new  cruisers 

Navy  Dt>p:i  r1  nient,  estimate  to  pay  carpenters  at 

estimate  for  pay  of  draftsmen  in  Bureau  of 

Steam  Engineering  in 

estimate  of  ^ficiency  appropriation  for  Bureau 

of  Ordnance 

New  Orleans,  La.,  report  on  moneys  seized  by  military  authorities 

at 

New  York,  estimate  of  appropriation  for  an  assistant  collector  at .. 

appraiser's  store,  on  additional  accommodations  for 

New  York  barge  office,  estimate  of  appropriation  for  repairing 

New  York  post-office,  letter  of  Secretary  oi  Treasury  relative  to  sale 

of  old  site 

New  York  subtreasury,  estimates  of  appropriations  for 

Nickel  and  copper  coins,  relative  to  reissue  of 

Pacific  railroads,  on  sinking  fund  for 

Passenger  act,  relative  to .- ^ .' 

Paul,  Joseph,  estimate  of  appropriation  to  pay 

Pension  building,  estimate  for  an  additional  floor  in 

Philadelphia,  Pa.,  relative  to  additional  watchmen  at  silver  vaults 

in 

Pou^hkeepsie,  N.  Y.,  estimate  for  approaches  to  public  building  at.. 

Precious  metals,  annual  report  on  production  of 

Private  land  claims,  estimate  of  appropriation  for  surveys  in  New 

Mexico  of 

Public  buildings,  estimate  of  appropriation  for  heating  apparatus 

in  certain 

estimate  of  appropriations  for  repair  of 

estimates  of  appropriations  for  repairs  of  certain. . 

Public  printing,  estimate  of  deficiency  appropriation  for 

Quartermasters  Department,  estimates  or  appropriations  for 

Receipts  and  expenditures,  annual  report  for  1882 

annual  report  for  1885 

annual  report  for  1883.... 

Receipts  and  expenditures  and  public  debt,  report  on 

Register's  Office,  estimates  of  appropriations  for 

relative  to  salaries  in * 

Rochester,  N.  Y.,  relative  to  appropriation  for  public  building  at  .. 

Round  Valley  Indian  Agency,  estimate  of  appropriations  for 

Seamen,  estimate  of  appropriation  for  shipping  and  discharging  sea- 
men at  Liverpool ^ 

Securities,  relative  to  destruction  of  mutilated 

Shearman,  G.  K.,  relative  to  claim  of 

Signal  Service,  estimate  of  additional  appropriations  for 

Silver  balances,  relative  to  statement  of 

Silver  dollars,  estimate  of  appropriation  for  storage  and  transporta- 
tion of , 

relative  to  circulation  of 

Sinking  fund,  amount  applied  to 

Sioux  Indians,  estimate  to  pay  claims  of  Red  Cloud  and  Read  Leaf 
bnfids  of 

State  Depiirtment,  estimate  of  appropriation  for  printing  and  bind- 
ing for 

Statistical  abstract,  annual  report  of 
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Commissioner  of  Agriculture. 


1886 


i^l 


WASHINGTON: 

OOTESNUENT  PBINTING  OFFICE. 

1887. 


[PuBUC  Resolution— No.  29.] 

Joint  resolution  for  printing  report  of  Commiafdoner  of  Agriculture. 

Eeaolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  Amer* 
tea  in  Congress  assembled.  That  there  be  printed  four  hundred  thousand  copies  of 
the  annual  report  of  the  CJommissioner  of  Agriculture  for  the  year  eighteen  hun. 
dred  and  eighty-six ;  three  hundred  thousand  copies  for  the  use  of  members  and 
delegates  of  the  House  of  Representatives,  and  seventy-five  thousand  copies  for  the 
use  of  members  of  the  Senate,  and  twenty-five  thousand  copies  for  the  use  of  the 
Department  of  Agriculture. 

Seo.  2.  That  the  sum  of  two  hundred  thousand  dollars,  or  so  much  thereof  as 
may  be  necessary,  is  hereby  appropriated,  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  to  defray  the  cost  of  the  publication  of  said  report. 

Approved,  August  4,  1886. 
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COMMISSIONER  OF  AGRICULTURE. 


Dbpartmbkt  of  Agricultxtrb, 
W<Mhington,  D.  C,  November  15,  1886. 

TothePRBSIBENT: 

I  resi)ectfully  submit  my  second  annual  preliminary  report  as  Com- 
missioner of  Agriculture. 

American  agriculture  has  developed  colossal  proportions.  With 
more  than  two  centuries  of  growth,  much  the  larger  part  of  its  de- 
velopment has  come  from  the  thought  and  labor  of  the  last  thirty 
years.  In  that  time  wheat  has  quadrupled  its  product,  com  has  a 
threefold  production,  and  cotton  has  doubled  its  annual  crop.  For 
every  pound  of  meat  and  gallon  of  milk  in  1856  there  are  three  in 
1886,  and  more  than  four  times  as  many  pounds  of  wool.  It  is  no 
idle  boast  that  this  country  produces  more  than  half  the  cotton  of  the 
world  and  three-fourths  of  the  maize. 

With  production  so  varied  that  only  the  tropical  fruits  are  lacking, 
aad  so  abundant  as  to  secure  almost  unexampled  cheapness,  it  is  cer- 
tain that  this  is  the  best-fed  nation  on  the  globe.  Meat,  an  occ€^ 
sional  indulgence  in  many  countries,  is  here  the  staple  of  nearly 
every  meal,  and  the  average  of  individual  consumption  is  at  least 
three  pounds  for  every  one  consumed  in  Europe.  Fruits  are  so 
abundant  as  to  tax  the  power  of  home  consumption,  the  surplus 
going  to  waste  if  not  fed  to  farm  animals.  While  the  meats,  wool, 
and  com,  wine  and  oil,  sugar  and  rice,  and  products  of  the  dairy  and 
of  the  orchard  and  garden,  are  mostly  consumed  at  home,  we  are 
supplying  the  deficiencies  of  other  countries,  still  shipping  about 
two-tliirds  of  our  cotton,  one-fourth  of  our  wheat,  and  one-fifth  of 
our  pork  products  to  foreign  countries,  and  ever  ready  to  enter  any 
door  of  profitable  consumption  that  opens  to  receive  the  siirplus  of 
our  manufactured  products  of  agriculture. 

American  agriculture  is  progressive.  Its  comparatively  low  yields 
are  due  to  the  abundance  and  cheapness  of  virgin  soil,  and  the  desire 
to  compass  a  wider  land  area  in  the  regions  of  primitive  cultivation. 
The  rate  of  yield  is  increasing  in  older  settlements  under  i}^e  influence 
of  better  methods,  higher  skill,  and  fertilizing  restoratives.  Its  char- 
acteristic features  are  the  application  of  labor-saving  machinery, 
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deftness  in  manipulation,  and  mental  alertness  in  management.  Pro- 
duction has  dispensed  with  half  the  muscular  effort  required  by  the 
former  generation  of  farmers,  and  the  result  is  less  of  drudgery  and 
more  of  physical  comfort  and  mental  culture.  The  future  is  likely  to 
witness  a  more  rapid  progress  than  has  yet  been  recorded. 

The  results  of  production  in  the  present  season  are  favorable  to  the 
well-being  of  producer  and  consumer.  The  year  has  been  one  of  me- 
dium f ruitf ulness.  Drought,  a  specter  which  stalks  so  frequently 
over  many  a  league  of  productive  area,  has  this  season  been  confined 
mainly  to  portions  of  two  or  three  States  west  of  the  Mississippi,  and 
even  there  has  generally  left  an  ample  sufficiency  for  supply  of  local 
wants  and  avoidance  of  absolute  distress.  The  cotton  crop,  wheat, 
and  small  grains  are  all  of  medium  dimensions;  corn  is  ample  for  all 
needs,  while  below  an  average  yield;  fruits  and  vegetables  are  of  mod- 
orate  abundance,  and  the  grasses  and  forage  crops,  fhe  most  impor- 
tant source  of  our  Agricultural  wealth,  have  in  most  sections  been  fairly 
productive.  There  is  no  scarcity  either  in  the  home  supply  or  in  the 
surplus  necessary  for  any  foreign  demand,  so  that  no  curtailment  of 
agricultural  exports  is  expected.  Thus  the  yea?  to  the  husbandman 
has  been  one  of  average  f ruitf  ulnessj  of  good  markets,  comparatively 
low  prices,  and  moderate  profits. 

Such  is  the  condition  of  that  industry  which  this  Department 
strives  to  foster,  and  such  the  relation  which  the  farming  class  sus- 
tains to  the  stability,  progress,  and  prosperity  of  the  country.  Surely 
it  should  furnish  abimdant  reason  for  generous  legislative  support  of 
all  attempts  made  to  increase  production,  to  diversify  crops,  to  pre- 
serve and  enhfiCnce  the  fertility  of  the  soil,  to  plant,  to  cultivate,  to 
keep  and  reap  more  intelligently  than  those  who  have  gone  before, 
and  to  leave  for  those  who  follow  us  those  methods  and  processes  out 
of  which  are  to  be  evolved  the  ultimate  solutions  of  the  problems  of 
agriculture. 

During  the  year  it  has  been  my  privilege  to  inaugurate  new  and 
improved  methods  in  the  general  administration  of  the  Department ; 
to  give  due  attention  to  new  and  improved  processes ;  and  to  intro- 
duce, from  time  to  time,  through  the  various  special  reports,  what- 
ever the  scientific  and  experimental  investigations  carried  on  under 
my  direction  have  suggested  as  being  worthy  of  attention  and  trial 
by  the  progressive  agriculturist.  It  is  the  aim  of  the  Department 
under  the  present  administration  not  only  to  extend  the  benefits  of 
scientific  and  enlightened  inquiry  among  the  farmers  and  agricult- 
ural workers  of  our  country,  but  also  to  induce  a  habit  of  thought 
among  them  which  will  lead  to  that  practical  experimentation  in  local 
soils  and  climates  which  is  always  necessary  to  prove  the  value  or 
worthlessness  of  new  theories  in  agriculture  as  applied  under  special 
conditions. 

That  the  Department  has  been  unusually  active  in  this  regard  will 
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be  proved^  I  think,  by  an  examination  of  the  detailed  reports  of  its 
several  divisions  which  follow,  and  that  the  information  gathered  has 
been  diffused  over  a  wide  area  is  fully  attested  by  the  enormous  de- 
mand for  its  published  literature  and  the  inquiries  for  information 
upon  special  topics  from  every  section* 

EXPERIMENTAL  AGRICULTURE. 

In  a  new  country  and  upon  a  virgin  soil  nature  responds  so  readily 
to  the  plainest  cultivation  that  a  maximum  of  muscle  and  a  minimum 
of  brain  results  in  successful  farming,  but  when  generation  after 
generation  has  drawn  upon  the  stored  fertility,  and  agricultural  com- 
munities have  to  contend  not  only  with  well-worn  land,  but  with 
dear  labor  and  active  competition  from  a  distance,  the  prevailing 
conditions  are  far  different.  Labor-saving  inventions  are  sought, 
more  brain  work  becomes  necessary,  every  year  seems  to  bring  a 
harder  problem,  and  the  modem  farmer  realizes  the  number  of  un- 
known quantities  with  which  he  has  to  deal  and  the  need  of  bringing 
to  his  aid  all  the  resources  of  modem  science.  No  other  occupation 
requires  such  intimate  acquaintance  with  the  many  and  mysterious 
laws  of  nature,  or  is  so  dependent  upon  the  practical  application  of 
the  latest  and  best  of  research  in  every  branch  of  natural  science. 
But  although  there  is  a  general  recognition  of  the  value  of  science 
applied  to  agriculture,  farmers  will  never  be  able  to  accomplish 
much  by  individual  effort  in  solving  the  problems  met  with  at  every 
turn.  In  addition  to  all  the  recorded  experience  of  the  past,  new 
experiments,  to  determine  truths  of  practical  value,  are  constantly 
needed.  Some  individual  farmers  have  conducted  experiments  so 
carefully  and  persistently  as  to  reach  conclusions  of  general  value. 
The  work  remaining  to  be  done,  however,  is  greater  and  more  im- 
portant than  all  that  has  been  accomplished,  and  requires  time  and 
means  which  cannot  possibly  be  supplied  by  farmers  themselves 
singly  or  collectively.  And  however  creditable  the  results  of  private 
effort  in  agricultural  experiments,  such  labors  are  usually  found 
fragmentary,  disconnected,  and  only  useful  for  local  application. 
Moreover,  so  important  is  a  correct  plan,  absolute  accuracy  of  detail 
in  execution,  and  unbiased  interpretation  of  the  results,  that  agri- 
cultural investigation,  to  be  of  public  service,  needs  to  be  scientific- 
ally conducted  by  well-trained  men.    Baron  Liebig  said : 

When  the  practical  man  attempts  exact  methods  he  is  almost  invariably  a  sufferer. 
He  seems  to  forget  that  man  does  not  become  intuitively  acquainted  with  scientific 
procedure,  but  that  this  must  be  learned,  like  the  skillful  use  of  any  complex  instru- 
noeiit 

Hence  the  necessity  for  new  provisions  for  such  experimentation  as 
tt  required  by  progressive  agriculture  and  their  better  organization 
uid  maintenance. 

All  other  industries  and  the  public  welfare  are  so  dependent  upon 
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the  prosperity  of  agriculture  in  almost  every  country,  that  the  inves- 
tigation and  experiment  needed  for  the  progress  of  farming  in  any 
given  country  has  come  to  be  acknowledged  as  work  properly  under- 
taken at  public  expense  and  under  the  direction  of  the  state.  The 
only  question  which  appears  to  be  open  for  discussion  in  this  connec- 
tion is  as  to  the  best  provisions  for  that  experimental  work  which  is 
recognized  as  essential  to  the  progressive  agriculture  of  our  times. 

Institutions  for  this  purpose,  generally  known  as  agricultural  ex- 
periment stations,  have  been  established  and  supported  by  public 
funds,  some  for  nearly  thirty  years  in  many  parts  of  Europe,  and  for 
a  shorter  time  in  several  of  the  United  States.  The  "station"  is  sim- 
ply a  comparatively  new  and  improved  method  of  conducting  agri- 
cultural experiments.  It  is  a  place  where  discovery  for  the  benefit 
of  farming  is  made  a  regular  business,  with  complete  equipment,  and 
managed  by  competent  men.  These  establishments  have  become  so 
valuable  and  popular  in  Kuroi)e,  that  they  have  rapidly  increased  in 
number,  imtil  there  are  now  about  one  hundred  and  forty  in  operation. 

Agricultural  experiment  stations  in  this  country  have  been  estab- 
lished in  nine  States,  in  the  following  order:  Connecticut  and  North 
Carolina  in  1877;  New  Jersey,  1880;  New  York,  Ohio,  and  Massa- 
chusetts, 1882;  Wisconsin  and  Alabama,  1883,  and  Maine  in  1885. 
These  are  all  distinctly  independent  institutions,  with  their  own  or- 
ganizations, and  supported  by  State  appropriations  or  special  tax. 
Some,  however,  are  located  at  State  agricultural  colleges,  and  officered 
by  the  college  professors.  These  stations  differ  greatly  in  their  or- 
ganization, faculties,  and  work.  Some  are  required  to  control  the 
business  in  commercial  fertilizers  in  their  respective  States,  while 
others  do  nothing  of  this  kind.  In  New  Jersey  and  North  Carolina 
at  least  $10,000  is  expended  yearly,  mainly  in  laboratory  work  and 
the  publication  of  results,  although  land  is  somewhat  used  in  New 
Jersey.  In  Alabama  and  Wisconsin  large  areas  of  land  are  used — 
100  acres  or  more;  in  Ohio,  25  acres;  and  in  New  York  about  126  acres. 

In  several  other  States  there  are  provisions  made  for  systematic 
experiment  work  at  the  agricultural  colleges  and  State  universities 
by  appropriations  from  college  funds  and  the  assignment  of  pro- 
fessors to  this  duty.  In  some  cases  the  results  are  becoming  very 
valuable,  at  least  locally,  while  in  others  the  efforts  are  feeble  and 
uncertain. 

Other  States  and  colleges  are  considering  the  inauguration  of  ex- 
perimental inquiry,  and  efforts  in  this  direction  are  apparently  lim- 
ited only  by  lack  of  means.  Experimental  agriculture  is  expensive. 
It  means  constant  outlay  for  the  good  which  will  come  of  it,  and  the 
greater  the  outlay  the  more  valuable  the  returns.  An  experiment 
station  is  a  place  to  spend  money  systematically,  judiciously,  with  no 
apparent  return,  but  always  for  the  purpose  of  ultimately  saving 
much  more.     And  this  saving,  being  in  the  production  of  the  neces- 
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ttries  of  life,  results  in  benefit  not  only  to  the  farmers,  but  to  every 
class  in  tlie  community.  The  fact  is  well  known  that  the  endowments 
of  most  of  the  State  agricultural  colleges  are  very  meager;  in  several 
instances  even  insuOciont  to  maintain  a  creditable  educational  insti- 
tution. In  such  cases  expenditures  for  experimentation  are  impossi- 
ble. Yet  to  do  good  work  a  station  shoiQd  have  well-appointed  build- 
ings, expensive  apparatus,  books  and  periodicals,  and  a  handsome  and 
certain  annual  income.  Able  men  should  be  secured  and  salaries  paid 
according  to  the  nature  of  the  work.  The  colleges  generally  cannot 
be  expected  to  assume  such  burdens,  and  it  is  probable  that  the  States 
most  needing  such  stations  will  be  the  last  to  creato  them,  if  ever  done. 

With  a  number  of  well-equipped  and  fairly  maintained  stations  in 
as  many  different  States,  operating  without  communication,  much  less 
co-operation,  and  often  in  diverse  lines  of  inquiry,  the  results  are  but 
a  fraction  of  what  they  might  be  if  provision  were  made  for  joint 
effort  and  harmony  of  action.  As  at  present  conducted,  the  results 
of  investigation  at  State  stations  are  usually  promulgated  by  publi- 
cations which  hav^  a  very  limited  distribution,  and  even  where  work 
in  a  single  State  is  of  a  character  which  makes  its  conclusions  gener- 
ally applicable,  the  country  at  large  fails  to  derive  any  benefit  there- 
from. 

National  legislation  has  been  proposed  to  extend  the  work  of  ex- 
perimental agriculture,  establishing  it  in  every  State,  as  well  as  to 
strengthen  that  already  in  progress,  and  to  makke  the  results  of  all 
available  to  the  country  at  large.  Without  interfering  with  the  or- 
ganization and  management  of  State  stations,  whether  at  colleges  or 
independent,  Fede;ral  support  may  supplement  existing  agencies,  and 
provide  through  this  Department  a  certain  degree  of  control  to  secure 
co-operation  where  needed  and  furnish  such  a  medium  of  intercom- 
munication and  exchange  as  to  greatly  facilitate  and  improve  the 
work  as  a  whole. 

I  referred  in  a  previous  report  to  a  convention  of  delegates  from 
iheee  various  colleges  and  stations,  called  by  me,  to  develop  a  system 
to  unify  results  and  make  these  institutions  of  greater  benefit  to  the 
country.  While  waiting  upon  Congress  for  authority  and  means  to 
execute  the  design  and  unanimously  expressed  wish  of  these  institu- 
tions, which  subject  1  heartily  commend  as  worthy  of  careful  con- 
dderation,  I  have  commissioned  a  special  agent  to  visit  and  inspect 
experiment  stations,  in  order  to  ascertain  what  facilities  already  exist 
in  this  country  for  systematic  experimentation,  what  has  been  actu- 
ally accomplished,  and  especially  what  are  the  needs  for  future  work. 
Many  data  have  been  collected,  and  will  form  the  basis  of  a  future 
report  upon  the  subject. 

There  can  be  no  question  of  the  value  of  these  investigations  and 
experiments  if  liberally  supported  and  ably  conducted,  especially  in 
adjusting  to  its  new  conditions  the  agriculture  dependent  upon  the 
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worn  land  of  the  Northern,  Eastern,  and  Southern  States.  The 
benefit  to  be  derived  from  them  is  practically  limited  only  by  the  out- 
lay which  it  is  possible  to  make.  The  stations  and  colleges  of  the  sev- 
eral States  are  constantly  urged  to  enlarged  experimentation,  beyond 
present  resources,  and  often  find  themselves  "striking  new  leads," 
which  they  cannot  follow,  all  for  want  of  means.  In  nearly  all  cases 
there  is  land  enough,  and  to  spare,  owned  and  immediately  available. 
In  numerous  instances  buildings  are  ample,  or  in  shape  to  be  easily 
converted  to  furnish  the  necessary  accommodations  for  laboratories, 
stables,  storage,  and  offices.  But,  as  already  shown,  the  current  ex- 
pense of  experiment  work,  comprehensive  and  thorough,  is  very 
heavy.  Cheap  labor  and  appliances  will  not  do.  Salaries  must  be 
sufficient  to  command  scientific  ability  of  the  first  order,  and  the 
workers  must  be  uhtrammeled  by  other  duties.  None  of  the  colleges 
have  the  means  to  keep  up  their  educational  facilities  and  assume 
new  obligations  of  this  extent  and  character,  however  well  recog- 
nized the  importance  of  the  work.  A  few  of  the  States  can  be  in- 
duced to  make  special  provision  sufficient  for  the'purpose.  Where 
State  stations  do  exist  and  colleges  have  begun  such  work,  it  is  ap- 
parent that  further  provision  is  necessary  for  their  full  development. 
Hence  the  very  general  interest  in  the  bUl  now  before  Congress  '•'for 
the  establishment  of  agricultural  experiment  stations  in  connection 
with  the  agricultural  colleges  of  the  respective  States  and  appro- 
priating money  therefor,"  and  the  prevalent  opinion  of  its  impor- 
tance and  the  desire  for  its  early  enactment.  No  measure  is  now 
pending  or  proposed  of  greater  import  or  bearing  a  brighter  promise 
of  deep-seated  and  lasting  benefits  to  the  agricultural  interests  of  the 
United  States  in  all  their  branches. 

This  bill  is  not,  however,  free  from  defects,  and  certain  amende 
ments  may  well  be  recommended  here.  The  amount  which  it  pro- 
poses to  annually  appropriate  to  each  State  ($15,000)  is  none  too  much 
to  establish  and  maintain  one  good  station.  To  permit  this  to  be 
divided  and  appropriated  among  different  stations  or  institutions 
would  at  once  defeat  the  desired  object;  and  instead  of  one  strong 
station  in  every  State,  two  or  three  worthless  starvelings  would  here 
and  there  be  found,  consuming  their  whole  allowance  in  the  general 
expenses  necessary  to  every  station,  with  no  margin  for  accomplish- 
ing results.  Congress  should  not  repeat  the  mistake  which  has 
already  been  made  in  one  State  at  least,  by  which  a  land  grant  has 
been  so  divided  up  that  no  piece  can  be  found  big  enough  to  be  serv- 
iceable, or  maintain  an  institution  worthy  the  name  of  "  State  Agri- 
cultural College."  But  while  every  State  should  be  required  to  keep 
the  allowance  intact  and  assign  it  for  expenditure  to  one  and  only 
one  place,  permission  should  be  granted  for  every  State  to  determine 
by  its  legislature,  and  once  for  all,  to  what  institution  the  appropri- 
ation shall  be  assigned*    States  having  well-established  independent 
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stations  would  doubtless  prefer  to  strengthen  them  rather  than  create 
duplicates,  and  should  be  allowed  by  the  law  to  do  so;  and  it  is  cer- 
tainly to  be  hoi)ed  that  in  States  where  the  agricultural-college  funds 
from  the  land  grant  of  1862  have  been  absorbed  by  institutions  which 
have  shown  no  desire  to  conform  to  the  spirit  of  that  law,  the  people 
will  not  permit  their  legislators  to  repeat  the  former  blunder,  but 
require  them  to  create  a  bona-fide  station,  regardless  of  the  merely 
nominal  agricultural  college  existing.    The  bill  as  drawn  allows  only 
one-fifth  ($3,000)  of  the  first  year's  appropriation  to  be  .expended  for 
buildings,  repairs,  &c.,  and  only  $750  annually  thereafter.     Consid- 
ering the  necessary  expenses,  especially  in  starting  a  station  where 
nothing  of  the-  kind  exists,  this  allowance  is  quite  inadequate,  and 
the  restriction  might  defeat  the  object  of  the  law.    For  buildings 
and  repairs  $5,000  should  be  allowed  the  first  year  and  the  second, 
and  at  least  $1,000  annually  thereafter.     The  buildings  of  the  Mas- 
sachusetts station,  neither  extravagant  nor  large,  cost  a  good  deal 
over  $10,000,  and,  although  models  of  their  kind,  and  sufScient  for 
the  present  income,  would  have  to  be  enlarged  with  the  extended 
operations  made  possible  by  the  proposed  Federal  endowment.    These 
and  minor  amendments  are  desirable,  but  the  principle  of  the  pend- 
ing bill  is  right,  and  all  friends  of  agricultural  progress  in  America 
should  unite  in  urging  its  passage. 

With  an  agricultural-experiment  station  in  every  State,  well 
equipped,  ably  managed,  and  liberally  supported,  the  work  would  be 
still  incomplete.  To  prevent  useless  and  wasteful  duplications  and 
repetitions,  and  to  secure  co-operation  and  concerted  action  when 
needed,  there  must  be  a  central  station  or  office,  and  the  natural  place 
for  this  is  at  Washington.  The  center  for  the  work  should  not,  and 
indeed  could  not,  dictate  or  control  the  operations  of  the  State  sta- 
tions, but  it  could  and  should  be  of  great  service  in  harmonizing,  uni- 
fying, and  economizing  the  whole.  If  such  central  office  did  nothing 
more  than  serve  as  a  medium  of  communication  between  the  State 
stations — a  sort  of  clearing-house,  keeping  every  one  informed  as  to 
the  operations,  progress,  and  results  of  all  the  others — it  would  still 
be  indispensable,  and  a  station  of  equal  importance  with  the  others. 
But,  in  addition,  the  central  station  should  receive,  criticise,  digest, 
edit,  and  consolidate  the  results  obtained  at  the  various  stations,  and 
periodically  promulgate  the  same  in  a  form  suited  to  popular  under- 
atanding  and  application. 

The  "experiment-station  bill"  before  Congress  provided  but  par- 
tially for  this  important  service  to  be  performed  at  the  Department 
of  Agriculture.  A  vital  omission  is  the  failure  to  make  special  appro- 
priation for  the  purpose.  The  already  overtaxed  clerical  force  of  this 
constantly  growing  Department  could  not  properly  perform  this  ad- 
ditional duty.  A  new  office  or  division  is  necessary,  with  a  chief 
equal  in  ability  to  the  directors  of  the  State  stations,  and  competent 
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assistants.  This  should  be  provided  for  independent  of  the  regular 
appropriation  for  the  Department;  and  the  simplest  and  best  way  is 
to  amend  the  pending  bill,  by  placing  the  United  States  Department 
of  Agriculture  on  an  equal  footing  with  the  several  States  as  to  ap- 
propriations and  general  objects,  but  especially  charging  it  with  the 
duties  indicated  as  belonging  to  the  central  station. 

Experimental  agriculture,  upon  a  scientific  basis,  has  already  been 
so  well  begun  in  America,  these  efforts  and  their  results  have  been 
so  favorably  received,  and  the  facilities  for  an  extension  of  the  work 
are  so  good,  if  only  the  necessary  funds  can  be  obtained,  that  there 
is  every  reason  for  expecting  immediate  and  lasting  results  from  the 
early  passage  by  Congress  of  the  proposed  law.  The  result  would  be  a 
great  impetus  to  experimental  inquiry,  and,  in  the  words  of  another, 
"by  providing  the  means  for  more  and  extended  investigations,  agri- 
culture will  be  materially  advanced,  the  condition  of  the  farmer  im- 
proved, and  the  agricultural  calling  accorded  in  public  estimation  some 
measure  of  that  dignity  and  importance  to  which,  as  one  of  the  chief 
elements  in  national  wealth  and  greatness,  it  is  fairly  entitled."  It  is 
hoped  the  importance  of  this  subject  and  the  merits  of  the  piroposed 
legislation  will  commend  themselves  to  the  support  of  Congress. 

THE  BUREAU  OF  ANIMAL  INDUSTRY. 

The  most  important  work  of  this  bureau  has  been  the  investigation 
and  control  of  the  contagious  diseases  of  animals.  Our  vast  areas  of 
productive  pasture  lands,  our  enormous  crops  of  grain,  and  our  salu- 
brious climate  have  led  to  a  most  remarkable  development  of  the 
flocks  and  herds  of  the  country.  With  this  increase  in  the  number 
of  animals,  their  constant  importation,  and  free  movement  between 
all  parts  of  the  country  contagious  diseases  have  been  introduced 
and  disseminated  to  an  alarming  extent. 

Most  important  at  this  time  is  the  contagious  pleuro-pneumonia  of 
cattle,  which,  introd.uced  into  our  Atlantic  seaboard  States  nearly 
half  a  century  ago,  has  until  recently  been  kept  away  from  the  great 
central  markets  of  the  country.  About  three  years  ago  the  contagion 
of  this  disease  was  carried  to  Ohio,  from  Ohio  to  Illinois,  and  from 
Illinois  to  Kentucky  and  Missouri.  After  a  continued  application  of 
all  the  authority  granted  under  the  national  and  State  laws  the  plague 
was  extirpated  from  Ohio,  Missouri,  and  Kentucky,  and  it  was  thought 
to  be  also  eradicated  from  Illinois.  Unfortunately  it  was  again  found 
to  be  in  existence  in  and  around  Chicago  in  September  last.  A  thor- 
ough investigation  has  shown  that  the  contagion  has  been  dissemi- 
nated among  the  cattle  in  the  distillery  stables  and  among  those  run- 
ning at  large  on  the  streets  and  commons  of  the  city  and  suburbs. 
Many  animals  have  been  exposed.  The  exact  number  is  not  known, 
but  it  is  certainly  very  large,  and,  what  is  equally  serious,  the  un- 
fenced  lands  about  the  city  have  been  infected. 
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Every  effort  possible  under  existing  laws  has  been  made  to  locate 
the  diseased  animals  and  isolate  all  that  have  been  exposed.  With 
such  a  plague  as  this  existing  in  the  greatest  live-stock  center  of  the 
country,  threatening  to  impair  both  the  quantity  and  quality  of  our 
food  supply,  and  increasing  the  insecurity  of  our  export  trade  in  live 
cattle  and  in  cattle  products,  it  would  have  been  most  fortunate  if 
every  animal  exposed  to  the  disease  and  liable  to  contract  it  could 
have  been  summarily  slaughtered  and  the  contagion  thus  eradicated. 
The  experience  of  all  countries  has  been  that  the  malady  may  be 
thoroughly  and  completely  stamped  out  in  this  way,  and  that  there 
is  no  other  means  by  which  the  bovine  species  can  be  protected  from 
its  ravages.  This  disease  is  one  of  the  most  destructive  which  affects 
domesticated  animals;  it  does  not  run  a  definite  course  and  disappear, 
but  remains  in  the  same  herd  year  after  year,  and  as  it  frequently  as- 
SQines  a  chronic  form,  there  is  a  more  than  ordinary  temptation  to 
dispose  of  the  milk  and  flesh  of  diseased  animals  for  human  food.  ^ 

With  a  disease  of  this  character  at  Chicago  it  has  been  truly  said 
that  the  cattle  industry  of  this  coimtry  has  reached  a  crisis.  There 
can  be  no  doubt  that  it  will  be  soon  and  widely  disseminated  unless 
prompt  and  effectual  action  can  be  instituted  for  its  speedy  suppres- 
sion. Even  now  it  may  have  been  scattered  to  some  extent  in  the 
West,  and  the  investigations  of  the  next  year  will  probably  bring 
other  outbreaks  to  light.  The  matter  is  a  most  important  one,  over- 
shadowing in  urgency  all  others  affecting  our  agricultural  popula- 
tion, and  of  vital  interest  also  to  every  consumer  of  beef,  of  milk,  of 
butter,  and  of  cheese.  To  prevent  the  spread  of  this  scourge,  which 
has  already  greatly  affected  our  foreign  and  inter-State  commerce, 
additional  legislation  by  Congress  is  now  essential. 

Under  the  authority  conferred  by  the  acts  approved  May  29,  1884, 
and  June  30,  1886,  the  Department  has  co-operated  with  such  States 
as  accepted  its  rules  and  regulations  for  controlling  and  extirpating 
this  disease.  Much  valuable  work  has  already  been  done  in  Mary- 
land, and  the  danger  of  the  dissemination  of  the  contagion  from  that 
State  has  been  greatly  lessened.  No  work  has  been  done  in  the  State 
of  New  York,  because  it  was  evident  that  the  appropriation  was  not 
sufficient  to  secure  any  favorable  results  there  on  accoimt  of  the.ex- 
tent  of  the  infection.  The  disease  also  exists  in  New  Jersey,  Penn- 
sylvania, and  Virginia,  but  the  State  authorities  have  not  yet  accepted 
the  rules  and  regulations  of  the  Department  for  co-operation. 

I  greatly  regret  the  necessity  of  announcing  the  existence  of  this 
dangerous  disease  over  such  a  wide  area,  but  the  serious  results  to  be 
apprehended  from  it  make  it  imperative  that  the  truth  should  be 
blown,  in  order  that  such  legislative  action  may  be  taken  as  is  indi- 
cted by  the  emergency. 

Of  next  importance  among  the  contagious  diseases  of  animals  is  the 
plague  of  swine,  generally  known  as  hog  cholera.    The  losses  from 
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this  malady  are  estimated  at  from  ten  to  thirty  millions  of  dollars 
annually.  The  investigations  of  the  past  year  have  thrown  much 
light  upon  its  nature  and  cause;  they  will  make  possible  more  intel- 
ligent measures  of  prevention,  and  it  is  hoped  that  they  will  soon  lead 
to  discoveries  which  will  enable  our  farmers  to  guard  with  more  cer- 
tainty against  it. 

In  former  years  the  introduction  into  the  herds  of  our  Middle  and 
Northern  States  of  the  Texas  or  splenic  f ever«of  the  South  has  caused 
the  loss  of  many  cattle  during  the  hot  and  dry  weather  of  summer 
and  fall.  The  information  which  this  Department  has  collected  and 
disseminated  in  regard  to  the  nature  of  this  disease  and  the  districts 
from  which  it  might  be  introduced  has  enabled  our  stock  men  to  pro- 
tect themselves  so  effectually  against  it  that  the  losses  of  the  current 
year  have  been  inconsiderable. 

The  quarantine  of  cattle  imported  from  other  countries  has  been 
maintained  by  this  Department,  and  during  the  year  no  cases  of  con- 
tagious disease  have  been  detected  among  such  animals. 

DIVISION  OF  CHEMISTRY. 

The  work  in  this  division  during  the  past  year  has  been  of  a  varied 
character.  The  usual  number  of  examinations  of  waters,  minerals, 
fertilizers,  and  miscellaneous  articles  has  been  made.  This  class  of 
miscellaneous  work  is  sufficient  to  employ  the  time  of  one  analyst 
constantly. 

The  systematic  work  of  the  division  has  been  directed  to  the  fol- 
lowing investigation,  viz: 

(1)  Dairy  products. — A  critical  examination  has  been  made  of  the 
various  methods  of  analysis  which  have  been  proposed  for  butter 
and  milk.  This  study  was  considered  of  especial  importance  on  ac- 
count of  the  interest  excited  among  the  agriculturists  of  the  country 
on  the  subject  of  artificial  butter.  Combined  with  the  chemical  ex- 
amination there  was  made  a  thorough  optical  study  of  the  various 
fats  used  in  the  fabrication  of  butter  and  mixtures  of  the  same.  As 
a  result  of  these  studies  the  best  and  most  certain  methods  of  dis- 
tinguishing between  pure  and  artificial  butter  have  been  pointed  out. 

A  thorough  study  of  the  specific  gravities  of  the  different  fats  and 
oils  has  also  been  made,  and  in  addition  to  this  a  new  and  accurate 
method  of  determining  their  melting  points  has  been  worked  out. 

In  respect  of  milk,  all  the  latest  methods  of  analysis  have  been 
subjected  to  minute  examination,  and  a  new  method  of  separating 
cream  for  analytical  determination  has  been  devised  and  put  into 
successful  operation.  By  this  method  the  speedy  and  accurate  esti- 
mation of  the  percentage  of  fat  in  milk  has  been  secured.  The  re- 
sults of  all  the  work  with  dairy  products  have  been  collected,  and 
will  appear  in  Bulletin  No.  14. 
•    (2)  Condiments. — It  has  long  been  known  that  spices,  peppers,  and 
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other  condiments  exposed  for  sale  have  been  largely  adulterated.  To 
detennine  the  character  and  extent  of  this  adulteriation  the  division 
has  undertaken  a  critical  chemical  and  microscopic  study  of  these 
substances.  The  results  of  these  studies,  now  ready  for  publication, 
show  that  the  expectation  of  adulteration  has,  unhappily,  not  been 
di::cppointed,  and  also  the  nature  of  the  adulterants  used  and  the 
chemical  and  microscopic  manipulation  necessary  for  their  detec- 
tion. 

(3)  Commercial  fertilizers, — The  importance  of  accurate  and  uni- 
form methods  for  the  analysis  of  commercial  fertilizers  has  long  been 
acknowledged. 

Accepting  the  invitation  of  the  Department,  the  Association  of 
OflBciai  Agricultural  Chemists  held  its  third  annual  convention  in  the 
rooms  o{  the  division,  under  the  presidency  of  the  chief  Chemist. 
Representatives  were  present  from  the  experimental  stations  and 
agricultural  colleges  of  the  country,  and  nearly  all  the  State  chemists 
were  in  attendance.  Uniform  methods  of  analysis  were  adopted,  and 
the  details  of  the  manipulations  have  been  published  as  Bulletin  No. 

12  of  the  division. 

(4)  Eocperiments  in  the  manufacture  of  sugar. — As  a  result  of 

the  experiments  carried  on  last  year  at  Ottawa,  Kansas,  an  account  of 
which  was*  published  in  Bulletin  No.  6,  the  Department  was  led  to 
continue  the  experiments  at  Fort  Scott,  Kansas. 

Congress  made  a  liberal  appropriation  for  continuing  these  experi- 
ments, and  the  work  of  preparation  was  at  once  commenced  on  the 
approval  of  the  bill,  Jime  30, 1886.  As  a  preliminary  study  the  Chem- 
ist of  the  Department  had  made  a  careful  examination  of  the  various 
forms  of  machinery  best  adapted  to  the  work,  and  a  description  of 
this  machinery  was  published  as  Bulletin  No.  8.  The  machinery  for 
the  experimental  work  was  mostly  constructed  by  the  Pusey  and  Jones 
Company,  of  Wilmington,  Delaware,  and  it  was  erected  in  a  building 
provided  by  the  Parkinson  Sugar  Company,  at  Fort  Scott,  Kansas. 
It  was  only  in  the  latter  part  of  September  that  this  machinery  was 
finally  put  into  tolerable  working  order.  All  the  mechanical  diiii- 
culti^  which  the  experiments  at  Ottawa  had  revealed  were  avoided 
in  the  new  machinery  with  the  exception  of  the  apparatus  for  mov- 
ing the  chips  and  slicing  the  cane,  which,  by  neglect  of  the  contractor, 
was  left  just  as  it  was  used  at  Ottawa.  This  omission  caused  a  great 
deal  of  delay  in  the  subsequent  experiments. 

The  result  of  .the  season's  work  showed  that  the  extraction  of  the 
sngar  from  the  chipped  cane  proceeded  with  ease  and  to  a  degree 
wholly  satisfactory.  Less  than  one-half  of  1  per  cent,  of  total  sugars 
out  of  the  average  12  per  cent,  present  was  lost  in  the  process  of  ex- 
traction. A  severe  frost  September  30  greatly  injijred  the  cane  and 
diminished  the  percentage  of  crystallizablo  sugar  therein  so  rapidly, 
thiit  on  the  22d  of  October  no  further  crystallization  could  be  ob- 
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tained.  While  the  experiments  Bhowed  that  the  process  of  diflfusion 
would  practically  secure  all  the  sugar  in  the  cane,  they  also  showed 
that  a  good  article  of  sirup  could  not  be  produced  unless  the  canes 
were  more  thoroughly  cleaned.  This  part  of  the  work  must  be  sub- 
mitted to  further  experiment,  which  tho  early  close  of  the  manufact- 
uring season  unfortunately  prevented. 

Another  difficulty  of  a  chemical  nature  also  presented  itself  during 
tho  progress  of  the  work,  and  so  far  no  practical  method  of  avoiding 
it  has  been  discovered.  This  is  the  inversion  which  the  sucrose  suf- 
fers during  the  progress  of  diffusion,  and  which  is  caused  by  the 
acids  of  the  cane.  These  acids  existed  in  remarkably  large  quantities 
in  the  cane  used  for  experiments,  and  caused  the  conversion  of  a  great 
deal  of  the  crystallizable  into  uncrystallizable  sugar.  This  dimin- 
ished the  product  of  the  sugar  and  correspondingly  increcised  the 
output  of  molasses.  Experiments  were  made  looking  to  the  avoid- 
ance of  this  difficulty  by  making  the  water  of  diffusion  alkaline. 
These,  however,  were  not  practically  successf uL  Better  results  were 
obtained  by  using  the  carbonate  of  lime  freshly  precipitated  or  in  the 
state  of  an  impalpable  powder,  like  powdered  chalk.  With  the  ex- 
ception above  mentioned  the  experiments  were  attended  with  encour- 
aging results. 

(5)  Experiments  with  sugar-cane  from  Louisiana. — These  ex- 
periments were  undertaken  as  preliminary  to  the  work  which  the 
Department  proposes  to  do  in  Louisiana  next  year.  About  160  tons 
of  cane  were  sent  by  Hon.  E.  J.  Gay,  and  the  experiments  were  made 
during  the  first  half  of  November.  The  most  brilliant  success  at- 
tended these  experiments,  some  40  pounds  per  ton  of  sugar  being 
obtained  above  the  results  obtained  in  Louisiana  by  the  average 
milling. 

These  experiments  prove  beyond  a  doubt  the  easy  applicability  of 
diffusion  and  carbonatation  or  some  similar  process  to  the  extraction 
of  sugar  from  sugar-cane.  By  the  introduction  of  this  procedure 
into  Louisiana  the  yield  of  sugar  would  be  increased  fully  one-third 
over  its  present  amount  from  a  given  weight  of  cane. 

ENTOMOLOGICAL  DIVISION. 

The  value  of  the  work  of  this  division  was  set  forth  in  my  last  re- 
l)ort  to  you,  and  is  so  well  known  to  the  farming  and  industrial  com- 
munity as  to  call  for  no  comment.  The  appreciation  of  the  work, 
however,  is  not  confined  to  this  country,  and  I  observe  with  some 
pride  tho  favor  with  which  the  publications  of  this  division  are  re- 
ceived in  other  countries,  as  evidenced  by  letters  of  acknowledgment 
sent  to  me  and  by  honors  conferred  upon  the  Entomologist.  A  marked 
evidence  of  the  importance  now  attached  to  applied  entomology  abroad 
is  shown  in  the  appointment  of  a  government  entomologist  for  Eng- 
land, and  in  the  holding  on  the  Continent  of  an  international  exhi- 
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bition  of  machinery  and  contrivances  for  applied  remedies  against 
both  f nngi  and  insects  that  are  destructive  to  cultivated  plants.  This 
congress  was  held  in  October  at  Florence,  and  his  excellency  B.  Gri- 
maldi,  the  minister  of  agriculture,  industry,  and  commerce  for  Italy, 
very  strongly  urged  me  to  have  a  representation  of  the  discoveries 
and  mechanical  appliances  that  have  been  developed  in  the  work  of 
this  division,  and  to  send  a  representative  to  take  part  in  the  discus- 
sions of  the  congress  to  be  held  in  connection  with  the  exhibition. 
The  Entomologist  was,  in  fact,  appointed  one  of  the  jurors.  An  in- 
telligent report  of  these  appliances  and  tests  would  have  been  of  great 
value  to  this  country,  particularly  as  the  more  important  devices,  so 
far  as  I  can  learn,  are  modifications  of  those  which  have  been  per- 
fected in  this  Department.  Thd  last  year's  appropriation  for  the  work 
of  the  Entomological  Division  expressly  prevents  my  taking  advan- 
tage of  any  such  opportunity  in  a  foreign  country,  and  I  am,  unfort- 
unately, powerless  to  meet  such  emergency. 

Ten  thousand  dollar^  of  the  appropriations  to  the  division  were 
transferred  to  the  new  Division  of  Ornithology  and  Mammalogy,  and 
this  has  necessitated  a  reduction  of  the  working  force  of  the  Ento- 
mologist. Although  the  possibilities  for  extended  results  are  lessened 
thereby,  the  division  has  accomplished  much  good  work  during  the 
year. 

The  publications  of  the  division  have  been,  in  addition  to  the  an- 
nual report  of  the  Entomologist,  the  fourth  report  of  the  United  States 
Entomological  Commission,  Bulletins  Nos.  9,  11,  and  12,  and  a  com- 
plete report  on  insects  affecting  the  orange. 

The  fixst-named  work  comprises  the  final  report  on  the  cotton-worm 
and  the  boll-worm,  by  Prof.  C.  V.  Riley.  It  is  a  volume  of  more 
than  500  pages,  and  is  illustrated  by  64  platea  in  addition  to  the  text 
figures.  There  has  been  a  large  call  for  this  volume  from  cotton 
planters  throughout  the  South,  and  it  was  fortunately  published,  after 
much  delay,  at  the  beginning  of  a  season  in  which  the  cotton- worm 
appeared  in  great  force  in  several  of  the  cotton  States.  Bulletin  No. 
9  is  a  thoroughly  revised  edition  of  the  manual  of  instructions  in  silk 
culture,  introducing  many  new  figures  and  modifying  the  work  in 
the  light  of  recent  discoveries  and  methods.  Bulletin  No.  11  contains 
detailed  reports  of  experiments  made  by  agents  of  the  division  in  New 
Jersey,  Indiana,  and  Iowa,  with  many  of  the  insecticides  recommended 
against  insects  injurious  to  garden  crops.  Bulletin  No.  12  comprises 
a  long  series  of  notes  on  the  injurious  insects  of  the  season  of  1885, 
an  article  on  the  production  and  manufacture  of  buhach,  the  Califor- 
nia insecticide,  a  continuance  of  the  work  on  forest  insects,  and  addi- 
tional material  on  the  periodical  cicada. 

The  report  on  insects  affecting  the  orange  has  met  with  much  favor 
among  orange  growers,  and,  although  issued  late  in  March,  the  edition 
is  already  exhausted.    The  remedies  recommended  have  come  into 
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quite  general  use^  and  there  is  still  a  continual  demand  for  the  report, 
a  new  edition  of  which  I  hope  may  soon  be  issued. 

Several  new  and  important  investigations  have  been  entered  upon. 
The  cottony  cushion  scale  insect  has  for  many  years  done  great  dam- 
age to  orange,  lemon,  olive,  and  other  fruit  trees  in  California,  into 
which  State  it  was  introduced  nearly  twenty  years  ago  from  Aus- 
tralia, while  many  other  scale  insects  seriously  affect  California  horti- 
culture. In  consequence,  two  agents  were  sent  to  Los  Angeles  early 
in  the  spring,  and  have  continued  through  the  summer,  making  an 
extensive  series  of  experiments  with  remedies. 

At  the  request  of  many  prominent  planters  of  the  Lower  Missis- 
sippi Valley  an  investigation  has  been  begun  into  the  habits  of  and 
remedies  for  the  Southern  buffalo-gnat,  an  insect  which  almost  annu- 
ally, and  particularly  in  seasons  of  overflow,  causes  great  loss  of  life 
among  stock  in  that  region.  Three  agents  have  visited  infested  local- 
ities at  different  times  during  the  season,  and  the  life  history  of  the 
insect  has  been  made  out  and  will  shortly  be  published.  An  investi- 
gation has  also  been  begun  upon  the  insects  affecting  garden  crops  in 
Florida;  and  agents  in  Ohio,  Indiana,  Iowa,  Missouri,  and  Nebraska 
are  studying  the  insects  of  their  respective  regions  and  experiment- 
ing with  remedies. 

The  correspondence  on  economic  entomology  has  been  more  ex- 
tended than  ever,  and  nearly  three  thousand  letters  of  inquiry  have 
been  answered.  This  increase  is  due  not  only  to  the  fact  that  agri- 
culturists take  a  constantly  increasing  interest  in  the  work  of  the 
division,  but  also  to  the  fact  that  the  season  has  been  particularly 
favorable  to  the  increase  of  many  of  our  most  injurious  insects.  The 
chinch-bug  and  the  Hessian-fly  have  done  considerable  damage  in 
several  of  the  Western  grain-growing  States.  Plant  lice  of  all  kinds 
have  increased  enormously,  particularly  in  the  Northeast.  The  hop- 
plant  louse  alone  has  damaged  the  hop  crop  of  New  York  State  to 
the  extent  of  hundreds  of  thousands  of  dollars.  The  Entomologist 
visited  the  hop  fields  in  September  and  made  a  number  of  important 
observations,  which  will  lead  to  practical  results.  The  shade  trees  of 
the  principal  cities  of  the  Atlantic  coast  have  suffered  severely  from 
the  attacks  of  the  fall  web- worm  and  other  hairy  caterpillars,  which 
the  English  sparrow  will  not  touch.  The  work  of  this  insect  was 
especially  noticeable  at  the  capital  on  the  avenues  of  trees,  which 
form  such  a  beautiful  feature  of  the  city.  The  Department  has  al- 
ready published,  as  one  of  the  bulletins  of  the  Entomological  Divis- 
ion, full  directions  how  to  protect  trees  from  injury  of  this  kind,  and 
it  is  to  be  regretted  that  the  District  commissioners  were  not  in  a  po- 
sition to  follow  the  practical  recommendations  thus  made. 

Work  has  been  continued  at  the  apicultural  station  in  Illinois,  and 
some  valuable  resiilts  accomplished.  Most  improvement  in  bee  cult- 
ure in  the  past  has  been  in  the  direction  of  mechanical  appliances 
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intended  to  economize  wax,  increase  the  honey  supply,  and  facilitate 
manipulation.  The  experiments  now  being  carried  on  have  in  view 
rather  the  improvement  of  the  bee  itself,  and  there  is  every  promise 
that,  by  controlling  reproduction  and  by  other  methods,  the  honey- 
yielding  power  of  the  bee  can  be  materially  increased,  and  that  bee 
culture  will  thus  receive  an  impetus  analogous  to  that  given  to  the 
dairy  interest  by  improving  the  milk  and  butter  producing  qualities 
of  the  cow. 

SILK. 

I  am  happy  to  say  that  Congress  at  the  last  session  met  several  of 
the  recommendations  and  suggestions  in  my  first  annual  report,  and 
prominent  among  those  departures  which  the  Department  has  thus 
been  able  to  make  during  the  year  may  be  mentioned  that  of  experi- 
ments in  reeling  silk  in  this  District  from  domestic-grown  cocoons. 
Experiments  had  been  made  for  many  years  in  this  country  in  the 
production  of  cocoons,  and  while  the  results  were  encouraging  and 
progressive,  yet  our  people,  not  having  the  incentive  of  a  market  to 
bring  to  the  problem  of  successful  cocoon  raising,  American  genius 
and  adaptability  cannot  be  said  to  have  become  first-class  cocoon 
raisers.  Obviously,  then,  the  step  of  wisdom,  of  economy,  of  pru- 
dence, must  be  one  looking  toward  a  profit  in  the  production  of  co- 
coons, or,  in  other  words,  a  market  for  them.  There  can  be  no  doubt 
of  our  ability  to  raise  cocoons,  and  that,  too,  by  the  labor  of  women 
and  children,  who  might  otherwise  be  unemployed. 

Having,  then,  American-grown  cocoons,  what  is  their  place  in  the 
economies  ?  Will  they  furnish  raw  silk  to  be  reeled  in  America  in 
an  American  way,  and  furnish  a  remunerative  reward  to  American 
labor? 

The  EIntomologist  considered  this  in  his  last  report,  and  clearly 
showed  that  no  decisive  answer  to  this  question  could  be  reached  until 
a  practical  silk-reel  had  been  thoroughly  tested  at  some  point  where 
the  details  of  its  work  could  be  watched  and  directed  by  himself  and 
his  assistants,  and  where  the  work  could  be  carried  on  for  at  least  two 
years  on  strictly  business  principles.  In  accordance  with  this  sug- 
gestion circulars  have  been  sent  into  every  section,  offering  to  pur- 
chase cocoons,  which,  upon  receipt,  are  appraised  by  experts  at  their 
market  value.  The  experimental  and  reeling  stations  at  San  Fran- 
cisco, New  Orleans,  and  Philadelphia  have  been  abandoned,  and  a 
careful  experiment  is  now  being  made  with  the  Serrell  automatic  reel 
at  this  Department.  The  success  already  obtained  is  most  gratifying. 
This  interesting  experiment  is  enabling  the  Department  to  carefully 
note  the  quality  of  cocoons  grown  in  different  sections  and  climates, 
to  examine  the  raw  silk  produced  thereby,  and  to  ascertain  its  market 
value;  to  compare  the  relative  merits  of  osage-orange  and  mulberry 
fed  worms;  and  to  determine  various  other  questions  of  importance 
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before  any  recommendation  can  be  made.  It  is  believed  that  in  one 
respect  an  interesting  fact  has  already  been  developed,  viz.,  that  silk 
produced  from  osage-orange-f ed  worms  is  in  every  way  equal,  and  in 
some  respects  superior,  to  that  produced  from  mulberry-fed  worms, 
both  in  quality  and  quantity.  The  general  result  of  these  experi- 
ments is,  indeed,  so  satisfactory,  that  I  have  asked  Congress  to  in- 
crease the  appropriation  for  the  coming  year  by  adding  the  $5,000 
given  to  the  Women's  Silk-Culture  Association  of  Philadelphia, 
which,  though  appropriated  in  connection  with  the  appropriations 
of  this  Department,  is  virtually  in  the  nature  of  a  gift,  over  which  I 
have  no  control,  the  association  being  neither  responsible  to  me  nor 
to  any  one  else  for  the  disbursement  of  the  same. 

DIVISION  OF  STATISTICS. 

This  branch  of  the  Department  organization  has  a  corps  of  corre- 
spondents, representing  over  2,300  counties,  four  in  each  county,  a 
duplicate  service  for  unification  and  special  investigation,  under  the 
direction  of  State  statistical  agents,  and  a  European  statistical  agent 
connected  with  the  United  States  consular  system. 

Its  work  receives  high  commendation  from  the  press  of  this  cotmtry 
and  unstinted  praise  from  foreign  publicists  for  the  prompt  and 
intelligent  effort  to  keep  abreast  of  the  statistical  progress  of  the 
age,  to  improve  its  machinery  of  crop  reporting,  to  advance  its 
standard  of  accuracy,  to  enlarge  its  practical  utilities,  and  to  assist 
in  broadening  the  scope  and  imif ying  the  methods  of  international 
statistics. 

Its  service  is  called  in  requisition  by  every  branch  of  the  Govern- 
ment, by  the  representatives  of  foreign  courts,  by  home  and  foreign 
agricultural  and  industrial  organizations,  by  writers  and  compilers, 
the  representatives  of  commercial  guilds,  and  the  people  generally. 
Its  printed  reports  of  the  year,  in  which  the  utmost  brevity  has  been 
sought,  comprise  nearly  one  thousand  pages,  in  addition  to  its  exten- 
sive manuscript  reports,  statements,  and  correspondence. 

This  division  is  becoming  yearly  a  more  efficient  defense  of  pro- 
ducers against  the  speculative  commercial  class,  who  are  unscru- 
pulous in  their  selfish  statements  of  the  amotmt  of  production.  The 
saving  to  farmers  of  a  single  mill  on  each  bushel  of  grain  amounts 
to  nearly  $3,000,000  per  annum.  The  possibilities  in  protection  of 
producers  are  enormous,  and  the  accomplished  results  are  believed 
to  be  very  considerable.  It  has  also  done  good  service  during  the 
past  year  in  collecting  information  exposing  the  numerous  organized 
efforts  to  defraud  the  agricultural  class  on  cunningly  ^©'^©d  pre- 
texts. From  the  isolation  of  farmers,  and  the  large  numbers  of  for- 
eign birth  little  acquainted  with  the  English  language,  a  wide  field 
is  opened  for  the  operation  of  sharpers  and  confidence-men. 
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The  work  of  tliis  division  is  not  only  various,  but  widely  extended; 
not  only  continental,  but  international;  claiming  the  attention  and 
affecting  the  interests  of  producers  and  consumers,  buyers  and  sell- 
ers, throughout  the  world.  Its  investigation  becomes  an  indispen- 
sable adjunct  to  law-malring,  as  well  as  to  crop-growing,  commercial 
distribution,  and  the  daily  economy  of  national  life  and  labor.  It  is 
important,  therefore,  that  it  should  poasess  all  necessary  facilities  for 
the  thorough  and  full  exercise  of  its  proper  functions  through  the 
appreciation  and  aid  of  Congress. 

Its  international  aspects  are  attested  by  the  large  increase  of  for- 
eign correspondence  and  frequent  interchange  of  cablegrams  relative 
to  the  results  of  its  work.  It  is  called  upon  especially  to  assist  in 
improving  the  methods  of  administrative  statistics,  relative  to  which 
an  energetic  effort  is  now  in  progress  in  connection  with  the  govern- 
mental bureaus  of  statistics  of  the  most  advanced  nations  of  the  world. 
To  this  end,  and  for  progress  also  in  scientific  statistics,  an  orgam- 
zation  was  effected  in  1886  of  the  International  Statistical  Institute. 
Its  headquarters  is  in  London,  and  its  membership  already  includes 
57  statisticians  of  various  countries,  of  whom  6  are  citizens  of  this 
country.  It  seeks,  among  other  important  objects,  a  greater  **  uni- 
formity in  the  methods  of  compiling  and  abstracting  statistical  re- 
turns,'' with  a  view  to  a  comparison  of  results  obtained  in  different 
countries.  The  first  bicennial  congress  of  these  statisticians  meets  in 
Europe  the  coming  year,  and  the  participation  of  this  Department  in 
the  important  work  is  desired  and  expected. 

The  increase  of  production,  as  shown  by  statistics,  has  been  mar- 
velous in  recent  years.  While  the  number  of  the  people  in  1880 
Was  more  than  double  that  of  1850,  the  production  of  cereals  not 
only  kept  pace  with  population,  but  furnished  53  bushels  for  each  in- 
habitant in  place  of  98  at  the  earlier  date.  With  an  increase  of 
aeven  millions  of  people  in  the  first  half  of  the  present  decade,  the 
aggregate  of  cereals  exceeded  3,000,000,000  bushels  in  1885,  still 
keeping  up  the  extraordinary  rate  of  supply  attained  in  1880,  and 
showing  in  wheat  a  product  five  times  as  large  as  in  1850,  and  a  com 
crop  nearly  four  times  as  large.  The  present  year  is  one  of  medium 
productiveness,  with  less  corn  and  more  wheat  than  in  1885,  prom- 
ising nearly  1,700,000,000  bushels  of  corn,  and  something  more  than 
450,000,000  bushels  of  wheat,  a  supply  of  the  latter  ample  for  con- 
sumption, while  reserving  a  fourth  of  the  whole  for  exportation. 
The  other  cereals  have  a  medium  rate  of  yield,  the  hay  crop  is  ample, 
and  the  cotton  product  promises  to  be  nearly  as  large  as  that  of  last 
year— six  and  a  third  to  six  and  a  half  million  bales. 

The  recent  extension  of  area  and  product  has  been  remarkable,  as 
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shown  by  a  comparison  of  the  averages  of  the  decade  between  1870 
and  1880  and  those  of  the  six  years  of  the  present  decade,  as  follows : 


t 

CereaL 

1870-1879. 

1880-1886. 

Acres, 

Bushels. 

Acres. 

Bushels. 

Com 

48,741,331 

26,187,414 

11,076,882 

1,365,061 

1,529,357 

661,104 

1,184,480,054 

812,152,728 

314.441,178 

18,400.965 

88.704,052 

9,747,272 

07,285,872 

87,147,276 

19,890,030 

2.095,488 

2,800,021 

858,813 

1,035. 357. 7r« 

Wtieat 

446,l6S.r(!6 

Oaw 

Rye 

617.SK,0'5 
26,6lO,0t7 

Barley 

50,82.».i^ 

Buckwheat 

11,089.0U7 

All  cereals • 

88,891,069 

1,872,098,709 

128,947,660 

2,086.875,948 

The  increase  of  production  in  this  brief  period  is  over  43  per  cent., 
while  the  enlargement  of  area  is  still  greater,  amounting  to  54  i)er 
cent.  So  the  advance  was  attained  in  a  series  of  years  with  a  com- 
paratively low  rate  of  yield,  including  the  unfavorable  seasons  of 
1881  and  1883. 

The  increase  of  wheat  is  seen  to  be  more  rapid  than  the  increase 
of  population,  while  the  market  for  the  surplus  has  declined,  in 
consequence  of  the  better  harvests  of  other  countries  an4  of  the 
increased  facilities  for  handling  the  surplus  of  India  and  South 
America.  The  increase  of  grain-growing  in  South  America  comes 
from  a  strong  tendency  of  European  emigration  in  that  direction 
and  a  larger  use  of  improved  implements  and  machines.  Should  it 
continue,  competition  with  our  grain  fields  will  be  still  more  severe. 

Accurate  records  of  the  progress  and  changes  of  production  of 
minor  crops  as  well  as  large  products,  and  of  changes  in  value  as 
well,  are  of  the  first  importance  to  rural  economists,  to  guide  in  a 
wise  distribution  of  crop  areas  and  in  the  introduction  of  new  crops 
to  fill  the  gaps  in  consumption  and  reduce  the  areas  of  such  crops  as 
may  have  a  surphis  unprofitably  large. 

DIVISION  OF  GARDENS  AND  GROUNDS,   HORTICULTITRE,   ETC. 

One  of  the  prominent  duties  of  this  division  is  the  propagation  and 
distribution  of  economic  plants.  The  impression  seems  to  prevail 
that  all  kinds  of  plants  are  freely  distributed  from  the  gardens,  and, 
in  consequence,  unlimited  demands  are  made,  and  requests  for  gen- 
eral collections  of  plants  are  of  common  occurrence — ^requests  that 
would  tax  the  capacity  of  the  largest  nursery  establishment  in  the 
world  to  fill.  The  impracticability,  to  say  nothing  regarding  the  im- 
propriety, of  attempting  to  meet  these  extensive  demands  is  so  incon- 
sistent with  the  intentions  of  Congress  in  regard  to  the  functions  of 
the  Department  as  to  be  sufficient  reason  for  its  inability  to  meet  such 
demands.  In  the  propagation  of  plants  for  general  distribution  the 
line  is  strictly  drawn  between  merely  ornamental  plants  and  those  of 
strictly  economic  value.    Distribution  is  therefore  confined  to  the 
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latter  class;  and  even  with  this  limitation  great  discrimination  is  nec- 
essary to  select  for  propagation  only  those  species  and  varieties  that 
are  of  special  merit  and  such  as  promise  to  be  of  value  to  the  country. 

The  demand  for  tropical  and  semi-tropical  fruit-bearing  plants  has 
been  very  pressing  for  several  years  from  the  warmer  regions  of  Cali- 
fornia and  Florida.  These  demands  are  being  met  so  far  as  the  means 
of  the  Department  will  permit.  Observation  proves  that  the  climatic 
conditions  necessary  for  the  profitable  culture  of  tropical  plants  are 
confined  to  a  very  limited  area  in  the  United  States.  Of  course  there 
are  many  tropical  plants  which  produce  their  crops  as  annuals,  and 
which  can  be  profitably  cultivated  over  an  extensive  area — such  as 
cotton — and  which  only  require  a  comparatively  brief  tropical  season 
for  their  maturity.  But  in  the  case  of  ligneous  plants  which  are 
perennial  in  their  nature,  the  cold  portion  of  the  year,  although  of 
short  duration,  is  still  sufficiently  severe  to  permanently  injure  them. 
The  limits,  therefore,  of  climate  congenial  to  the  growth  of  the  va- 
nilla bean,  the  chocolate  plant  or  cacao,  the  coca,  erythroscylon  coca, 
coffee,  cinnamon,  nutmeg,  pepper,  cinchona,  &c.,  are  not  yet  defined. 
In  localities  where,  owing  to  a  series  of  congenial  seasons,  success 
seemed  certain,  an  unusually  cold  period  has  destroyed  all  hopes ; 
bnt  this  partial  success  is  sufficient  to  encourage  further  attempts, 
although  it  would  seem  that  such  experiences  would  tend  towards  a 
different  conclusion. 

With  regard  to  plants  of  a  semi-tropical  nature,  such  as  th0  citrus 
family,  experience  proves  that,  under  favorable  conditions- of  posi- 
tion and  culture,  the  coldest  seasons  likely  to  pertain  in  orange- 
growing  regions  are  comparatively  harmless  to  these  crops,  thus  giv- 
ing the  industry  a  factor  of  permanency  greatly  in  its  favor. 

The  Department  continues  to  foster  industries  of  this  kind  by  in- 
troducing new  varieties  and  testing  and  disseminating  the  plants. 

BOTANICAL  DIVISION. 

During  the  past  year  the  work  of  the  Botanical  Division  has  been 
conducted  with  good  success.  Large  and  important  additions  have 
been  made  to  the  herbarium,  which  is  constantly  becoming  more  val- 
nable  as  a  representation  of  the  flora  of  North  America.  In  order  to 
facihtate  an  acquaintance  with  the  grasses  of  the  country,  a  distri- 
bntion  of  typical  specimens  has  been  made  to  twenty  or  more  of  the 
agricultural  colleges  and  experiment  stations  and  othei*  educational 
institutions. 

The  subject  of  suitable  grasses  for  cultivation  in  different  climates, 
soils,  and  conditions  is  receiving  attention  from  other  countries  as 
veil  as  our  own,  and  frequent  applications  from  abroad  are  received 
for  seeds  of  our  native  grasses  for  the  purpose  of  experimental  culti- 
vation. One  such  application  has  been  received  from  the  govem- 
nient  botanic  garden  in  Upper  India,  where  extensive  tracts  of  saline 
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soil  called  "Usar  land"  exist.  These  tracts  are  uncultivated,  and  an 
attempt  is  being  made  to  procure  grasses  suitable  for  cultivation  on 
them. 

We  have  complied  with  these  requests  so  far  as  possible,  but  the 
diflSculty  of  procuring  seeds  in  distant  localities  has  much  restricted 
our  distribution.  Packages  of  the  seeds  of  about  thirty  native  spe- 
cies were  sent  to  the  different  agricultural  colleges  and  experiment 
stations  for  trial,  and  these  were  also  sown  in  our  own  grounds,  where 
most  are  growing  and  giving  promise  of  usefulness. 

Under  my  direction  the  Botanist  has  spent  several  weeks  of  this 
season  in  an  examination  of  the  native  grasses  of  the  arid  regions  of 
the  West.  This  is  but  a  beginning  in  this  important  work,  and  it 
will  be  resumed  as  soon  as  circumstances  will  permit. 

The  eastern  limit  which  has  been  usually  fixed  as  the  beginning  of 
the  arid  regions  is  the  one  hundredth  meridian.  It  is  said  that  nearly 
half  of  the  public  domain,  exclusive  of  Alaska,  lies  west  of  this  line, 
and  amounts  to  some  900,000,000  acres. 

Much  the  larger  part  of  this  immense  region  consists  of  mountains 
and  arid  plains.  A  large  part  of  the  land  on  the  Pacific  coast  is  pro- 
ductive without  irrigation,  and  some  of  the  finest  lands  for  grazing 
purposes  lie  in  the  mountain  valleys  and  parks  where  there  is  an 
abundant  rainfall. 

The  remainder  of  this  great  domain  west  of  the  line  above  men- 
tioned consists  mainly  of  arid  land,  such  as  the  high  mesas  of  New 
Mexico,  Western  Texas,  Arizona,  and  Southern  California,  together 
with  the  interior  plains  of  Utah,  Nevada,  and  Wyoming,  in  addition 
to  those  of  Western  Nebraska,  Western  Kansas,  and  Eastern  Colorado. 

Various  estimates  have  been  made  as  to  the  amount  of  this  arid 
land.  Its  various  portions  present  great  variations  in  the  amount  of 
vegetation,  and  especially  of  the  native  grasses  which  they  present, 
and  consequently  they  vary  accordingly  in  their  capability  for  the 
support  of  cattle  and  sheep,  for  which  purpose  it  was  thought  this 
land  was  alone  adapted. 

There  is  reason  to  believe  that  the  unproductive  character  of  a  part 
of  this  region,  notably  that  of  Western  Nebraska,  Western  Kansas, 
and  Eastern  Colorado,  has  been  greatly  exaggerated,  and  those  sec- 
tions have  recently  been  the  seat  of  a  great  rush  of  immigration,  by 
which  the  larger  portion  of  the  district  will  be  absorbed  by  home- 
stead and  pre-emption  claims  for  the  purpose  of  general  cultivation. 
The  efforts  at  agriculture  which  have  been  made  in  this  region  dur- 
ing the  past  two  or  three  years  have  been  attended  with  considerable 
success,  possibly  owing  to  favorable  seasons,  but  the  most  sanguine 
expectations  are  entertained  by  the  settlers. 

Sufficient  time  has  not  elapsed  to  determine  what  may  be  the  ulti- 
mate success  of  general  agriculture,  but  there  can  be  no  doubt  that 
the  country  is  eminently  adapted  to  pastoral  purposes,  and  that  tlio 
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cultivation  of  the  soil  and  the  selection  of  suitable  kinds  of  grasses 
will  double  the  capability  of  that  country  for  the  raising  of  stock  and 
for  dairying  purposes.  There  can  be  little  doubt  that  in  the  area 
above  referred  to  there  are  50,000  square  miles  capable  of  being  util- 
ized without  irrigation,  and  capable  of  sustaining,  under  proper  man- 
agement, at  least  50  head  of  cattle  to  the  square  mile,  or  2,500,000 
cattle  on  the  entire  tract.  By  many  of  the  residents  this  estimate 
would  be  considered  much  too  small;  but  it  must  be  remembered 
that  this  estimate  is  based  on  the  cultivation  of  the  soil,  or  of  a  large 
part  of  it,  and  not  on  its  use  under  the  ranch  system. 

It  is  probable  that  there  are  large  areas  of  arid  land  where  no  agri- 
cultural improvement  can  be  expected,  and  such  areas  will  continue 
to  be  occupied  as  ranches  for  cattle  and  sheep.  Notwithstanding  the 
great  development  of  the  cattle  industry  during  recent  years,  statis- 
tics show  that  the  production  of  beef  has  not  kept  pace  with  the  in- 
crease of  population,  and  to  si\pply  the  great  demand  for  meat  we 
will  require  not  only  the  usual  product  of  the  ranches,  but  there  is 
also  an  excellent  opportunity  of  cattle  farming  where  the  additional 
labor  and  care  will  greatly  increase  the  supply.  The  great  and  rapid 
expansion  of  the  country  will  soon  require  the  consideration  of  means 
to  reclaim  and  utilize  to  the  fullest  extent  all  portions  of  the  public 
territory. 

The  investigations  by  the  Botanist  of  the  native  grasses  of  the  arid 
plains  has  con\'inced  him  that  there  are  other  species  than  the  pre- 
vailing ones  which  can  be  substituted  for  them  with  the  result  of 
greatly  increasing  the  grass  product.  But  they,  as  well  as  other 
grasses  and  forage  plants,  require  to  be  subjected  to  careful  and  pro- 
longed trials  and  experiments  in  order  to  obtain  proof  of  their  relative 
values  under  the  different  circumstances  of  soil,  altitude,  &c.,  there 
existing.  These  trials  and  experiments  cannot  well  be  made  by  in- 
dividuals on  account  of  the  expense  and  peculiar  skill  required  and 
the  knowledge  of  the  grasses  and  forage  plants  to  be  tested.  Hence  it 
is  highly  important  that  the  Government  should  provide  experi- 
mental stations  at  suitable  points,  particularly  in  the  interest  of  that 
body  of  settlers  who  are  now  taking  possession  of  the  country,  and 
who  will,  without  the  aid  of  such  information  as  could  thus  be  com- 
municated, be  exposed  to  many  losses  and  disappointments  in  prose- 
cuting agriculture  under  the  peculiar  circumstances  there  existing. 
As  the  result  of  these  recent  investigations  I  am  led  to  particularly 
recommend  what  I  consider  to  be  a  fine  situation  for  an  experimental 
grass  station  at  the  town  of  Wallace,  in  the  extreme  western  part  of 
Kansas.  Here  is  the  Government  reservation  of  Fort  Wallace,  em- 
bracing a  tract  of  2  miles  wide  by  7  miles  long,  and  including  low  or 
bottom  land  and  high  upland,  and  therefore  eminently  suitable  for  the 
enterprise.  I  regard  the  location  as  typical  of  the  larger  portion  of 
that  arid  region.     There  are  a  number  of  buildings  formerly  used  for 
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the  military  post  which  would  answer  all  the  purposes  required,  and  a 
small  stream  runs  through  the  reservation,  supplying  water  for  stock 
and  some  for  irrigation.  A  very  moderate  appropriation,  applied 
under  the  direction  of  this  Department,  could  here  be  made  pro- 
ductive of  great  good. 

MYCOLOGICAL  SECTION. 
INVESTIQATIONS  OF  THE  FUNQOUS  DISEASES  OF  PLANTS. 

The  heavy  losses  sustained  by  the  fruit-growers  and  farmers  of  the 
country  on  account  of  the  mildews,  blights,  smuts^  rusts,  and  other 
injurious  fungi — ^losses  amounting  in  the  aggregate  to  many  millions 
of  dollars  annually — very  forcibly  demonstrate  the  importance  of 
thoroughly  investigating  the  nature  and  habits  of  these  destructive 
parasites,  with  the  view  of  discovering  means  for  preventing  their 
ravages. 

iEarly  in  my  administration  I  found  that  the  Department  was  in 
constant  receipt  of  letters  from  agriculturists  and  fruit-growers  in 
all  parts  of  the  country,  earnestly  asking  for  information  on  matters 
pertaining  to  this  subject,  and  especially  inquiring  for  remedies  that 
will  enable  thdm  to  prevent  or  at  least  check  the  losses  occasioned  by 
these  parasites. 

Memorials  from  scientific  societies  have  frequently  been  addressed 
to  the  Commissioner,  setting  forth  the  importance  of  the  investiga- 
tion of  plant  diseases,  and  strongly  urging  the  establishing  in  the 
Department  of  a  division  to  be  wholly  devoted  to  this  work. 

Fully  appreciating  the  value  and  importance  of  information  on 
this  subject,  and  understanding  its  intimate  connection  with  the  in- 
terests of  horticulture  and  general  agriculture,  one  of  the  first  mat- 
ters, therefore,  to  which  I  gave  attention  upon  assuming  the  duties 
of  Commissioner  was  this  question  of  the  fungous  diseases  of  plants. 
In  the  absence  of  a  specific  appropriation  for  the  prosecution  of  this 
work,  the  duties  involved  were  assigned  to  the  Assistant  Botanist,  a 
person  fully  qualified  to  conduct  the  required  investigations,  and 
whose  appointment  was  made  with  this  object  in  view. 

Investigations  were  prosecuted  with  as  nruch  vigor  as  possible  dur- 
ing the  year,  and  among  the  important  plant  diseases  that  have  been 
directly  brought  to  the  attention  of  the  Department  by  correspond- 
ents during  that  time  are  pear  blight,  the  fungous  diseases  of  wheat 
and  rice,  corn  smut,  the  smut  of  the  smaller  grains,  strawberry  rust, 
the  red  rust  of  the  raspberry,  raspberry-cane  rust,  leaf -spot  disease 
of  the  raspberry,  ** double  flowers"  of  blackberry,  foot-rot  of  the 
orange  tree,  the  nectria  of  orange  twigs,  orange-leaf  scab,  gooseberry 
blight,  leaf -spot  disease  of  the  currant,  black  knot  of  the  plum  and 
cherry  trees,  apple-leaf  scab  and  rust,  the  disease  causing  the  crack- 
ing of  pears  and  apples,  peach  yellows,  peach-leaf  curl,  plum  rot, 
potato  scab,  cotton  rust,  and  the  various  fungous  diseases  of  the  grape. 
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These  have  all  received  as  much  attention  as  the  time  and  means 
at  command  would  allow.    Concerning  all  the  diseases  here  named 
there  remains  more  to  be  learned  than  is  now  known.    The  life  his- 
tory of  these  disease-producing  pests  has  for  the  greater  part  yet  to 
be  traced.    Careful  and  long-continued  observations,  both  in  the  field 
and  laboratory,  will  be  required  to  accomplish  this,  but  such  work  is 
necessary  if  we  wish  to  make  intelligent  application  of  remedies  to 
CDmbat  these  evils.    We  have  to  learn  how  these  fungi  are  distrib- 
uted, how  they  come  upon  or  enter  the  plants  they  infest,  what  phases 
of  development  they  pass  through — ^phases  often  more  complicated 
than  the  transformation  of  insects  and  far  more  difficult  to  trace; 
and,  finally,  how  they  maintain  their  existence  during  the  season  of 
winter.     This  work  has  been  accomplished  in  only  a  very  few  cases. 
From  results  obtained,  however,  and  from  other  sources  of  informa- 
tion received  during  the  administration  of  this  branch  of  the  Depart- 
ment, we  may  safely  assume  that  the  value  of  the  com  and  wheat 
annually  destroyed  in  this  country  by  diseases  induced  by  fungi  is  not 
less  than  $200,000,000.    The  potato  rot,  so  destructive  in  wet  seasons, 
caused  a  loss  in  1885,  in  the  chief  potato-growing  States,  of  from  10 
to  40  per  cent,  of  the  entire  crop.    The  grape  vine  is  particularly  sub- 
ject to  the  attacks  of  fungi.    Scientists  have  described  over  200  spe- 
cies found  upon  this  plant  alone.    Some  of  these,  as  the  mildew  and 
black  rot,  are  particularly  destructive,  so  much  so  that  grape-grow- 
ing has  ceased  to  be  profitable  in  many  localities  once  noted  for  their 
production  of  this  fruit,  and  hundreds  of  acres  of  vineyards  have 
been  rooted  out  simply  because  of  a  lack  of  information  respecting 
the  nature  and  habits  of  these  parasites  and  the  means  to  be  employed 
in  preventing  their  ravages.    The  rust  of  the  cotton  plant  is  another 
fungous  disease  that  causes  incalculable  loss  to  planters  of  the  cot- 
ton-growing States.    The  orange  interests  in  Florida  are  seriously 
threatened  by  the  fungi  that  attack  this  tree,  over  100  species  of 
which  have  been  figured  and  described  by  European  mycologists. 
The  apple  tree  has  its  peculiar  and  destructive  parasites,  and  so  have 
the  pear,  the  peach,  the  plum,  the  quince ;  and  so  also  have  the  small 
fruits,  as  the  raspberry,  blackberry,  currant,  and  strawberry ;  nor 
are  our  garden  vegetables,  nor  the  plants  wo  cultivate  for  ornament 
or  shade,  more  exempt  than  others  from  the  ravages  of  these  diseases. 
While  this  branch  of  investigation  could  not  be  prosecuted  more 
than  superficially,  owing  to  the  want  of  funds,  yet  it  is  gratifying  to 
note  that  an  encouraging  result  has  followed. 

During  the  early  part  of  the  present  season  circulars  were  distrib- 
uted to  all  parts  of  the  country,  for  the  purpose  of  gaining  a  more 
exact  knowledge  of  the  range  and  extent  of  injury  occasioned  by  the 
fungous  diseases  of  the  grape,  and  material  was  collected  and  plates 
of  illustrations  prepared  for  a  special  report  on  this  interesting  and 
important  subject.     Circulars  were  also  sent  out  proposing  for  trial 
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certain  remedies  believed  to  be  of  value  in  combating  the  grai)e  mi 
dew  and  rot.  The  preparation  of  the  report  here  referred  to  is  no^ 
engaging  the  attention  of  the  Mycologist. 

In  accordance  with  my  recommendations  to  committees  of  Coi 
gress,  a  small  appropriation  was  granted  the  Department  for  enlarj 
ing  the  scope  of  this  investigation.  This  has  enabled  me  to  place  tl 
work  in  the  immediate  and  full  charge  of  a  special  agent,  to  procn 
such  assistance  as  was  imperatively  necessary  and  to  infuse  vig( 
into  the  work. 

A  consideration  of  the  above  facts  will  satisfy  the  most  casual  o 
server  that  the  field  for  labor  is  a  large  one  and  the  difficulties  co 
nected  with  the  work  of  investigation  necessarily  render  it  slow 
results,  but  the  great  practical  value  of  these  results  wh  en  attain* 
will,- 1  am  sure,  more  than  warrant  the  labor  spent  upon  them.  ] 
for  example,  through  these  investigations  we  learn  how  to  effectual 
prevent  the  leaf  rust  of  the  cotton  plant  or  the  yellows  of  the  peac 
the  value  of  such  a  result  would  be  so  much  out  of  proportion  to  t 
aggregate  of  the  entire  annual  appropriation  made  to  the  Depa: 
ment,  that  the  latter  would  sink  into  Insignificance. 

I  have  submitted  an  estimate  for  the  thorough  prosecution  of  tl 
labor,  and  I  trust  that  the  matter  will  receive  its  due  considerati 
at  the  hands  of  Congress.  That  the  agricultural  public  is  interest 
in  the  work  is  amply  attested  by  correspondence  already  at  har 
and  that  it  commends  itself  to  the  scientific  thought  of  the  coimt 
is  proven  by  the  following  resolutions,  which  I  beg  leave  to  presei 

At  the  meeting  of  the  American  Pomological  Society  at  Qra 
Rapids,  Michigan,  it  was  unanimously  resolved — 

That  this  society  heartily  commends  the  action  of  Commissioner  Colman,  of  1 
United  States  Department  of  Agriculture,  in  the  appointment  of  a  person  to  inv 
tigate  the  diseases  of  plants,  and  desires  to  assure  him  of  continued  support  in 
effort  to  develop  this  new  line  of  work  in  the  Department. 

At  the  meeting  of  the  Western  New  York  Horticultural  Socie 
it  .was  resolved — 

That  the  Western  New  York  Horticultural  Society^  believing  that  one  of  1 
pressing  needs  of  the  horticulturist  is  more  reliable  and  complete  information 
garding  the  hosts  of  microscopic  foes,  especially  parasitic  fungi,  which  beoet  < 
cultivated  plants,  and  which  annually  entail  a  loss  to  the  country  of  many  millic 
of  dollars,  desires  to  give  to  the  Commissioner  of  Agriculture  its  hearty  assurai 
of  support  in  his  efforts  to  build  up  a  section  of  mycology  which  shall  be  sultal 
equipped  for  the  difficult  investigations  that  this  subject  demands. 

The  following  was  received  from  the  Botanical  Club  of  the  Am( 
ican  Association  for  the  Advancement  of  Science  : 

The  honorable  Commissioner  op  Agriculture  : 

The  members  of  the  Botanical  Club  of  the  American  Association  for  the  1 
vancement  of  Science,  recognizing  the  importance  of  the  movement  so  happily 
augurated  by  you  whereby  provision  has  been  made  for  the  investigation  of  pi 
diseases,  would  hereby  assure  you  of  their  hearty  support  in  aU  your  efforts  to  p 
cui'e  the  necessary  means  for  carrying  on  the  work  proposed. 
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Finally,  tlie  practical  issue  of  all  these  endeavors  cannot  fail  to 
have  its  effect  in  all  the  ramifications  of  important  branches  of  trade 
and  commerce,  and  the  subject  is  commended  as  worthy  of  the  most 
careful  deliberation. 

FORESTRY. 

I  desire  again  to  refer  in  strong  terms  to  the  urgent  needs  of  the 
country  for  a  changed  forest  policy  and  the  requirements  of  the  De- 
partment for  a  proper  prosecution  of  needful  investigations  into  the 
subject  of  forestry.  While  I  have  made  only  the  usual  estimate  of 
$10,000  for  the  continuance  of  the  division,  I  consider  this  amount 
below  the  actual  requirements  for  a  line  of  work  which,  if  it  is  to  be 
done  at  all  under  Government  control,  recommendation,  or  advice, 
akould  be  pursued  in  a  manner  adequate  to  its  importance  to  the 
nation  at  large. 

While,  from  the  experience  of  the  Old  World,  we  may  learn  the 
effects  of  recklessness  and  waste,  and  the  necessity  of  a  rational  for- 
est policy,  yet  with  our  difEerent  system  of  landholding  we  ciumot 
expect  to  adopt  their  plans  of  administration.  While  from  European 
forest  management  we  may  learn  the  principles  underlying  forest 
growth  and  forest  management  in  general,  with  our  different  forest, 
flora,  and  different  climatic  conditions  we  shall  have  to  work  out  our 
own  systems  of  management.  This  requires  painstaking  and  sys- 
tematic study  and  inquiry  at  the  hands  of  experts  conversant  with 
forestry  principles  and  forest  conditions.  The  Department  should  be 
placed  in  position  to  employ  and  pay  liberally  the  very  best  talent  on 
these  subjects  which  the  country  affords. 

Regarded  simply  from  a  business  point  of  view,  the  forestry  prob- 
lem is  growing  every  year  in  importance  and  urgency  as  the  forest 
area  is  diminished  by  both  legitimate  and  reckless  denudation,  and 
it  should  be  an  object  of  serious  concern  to  the  Government  to  insure 
continuity  of  supply  of  raw  material  to  a  lumber  industry  represent- 
ing a  capital  invested  of  not  less  than  $200,000,000,  not  to  speak  of 
the  many  minor  necessities  of  a  wood  supply  for  railroad  building, 
manuf actiires,  and  domestic  purposes.  Figures  are  at  hand  to  prove 
that  this  supply  must  be  waning. 

Practically  there  is  in  the  United  States  no  forest  reproduction 
attempted  or  forest  planting  done  worth  mentioning,  in  comparison 
with  the  enormous  annual  consumption  of  forest  products. 

Of  still  more  momentous  bearing  upon  the  welfare  of  the  country 
are  the  effects  upon  climatic  and  agricultural  conditions  caused  by 
improper  deforestation. 

The  influence  of  the  forest  cover  on  water  supply  has  become  espe- 
cially noticeable  in  those  districts  which,  like  Eastern  Colorado  and 
Sonthem  California,  are  dependent  for  their  agricultural  success  upon 
irrigation,  and  where  a  diminution  and  irregularity  of  the  wonted 
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water  snpply  has  gone  hand  in  hand  with  the  havoc  and  desolation 
wrought  in  the  mountains  adjoining  by  reckless  denudation. 

The  scientific  data  so  far  at  hand  to  establish  this  inter-relation  of 
forest  cover  and  water  supply  will  be  reviewed  and  their  application 
to  the  particular  conditions  of  our  own  country  discussed  in  a  special 
report  of  the  Forestry  Division. 

While,  through  publications  from  this  Department  and  other 
sources,  through  agitation  and  discussion  by  societies  and  newspa- 
pers, a  better  knowledge  of  the  condition  of  our  forests  has  been 
gained,  and  through  representations  of  the  experience  of  older  na- 
tions, the  importance  of  the  subject  of  forestry  and  the  dangers  result- 
ing from  its  neglect  are  appreciated  by  a  larger  number  of  people  than 
formerly,  yet  it  cannot  be  said  that  we  have  come  very  much  nearer 
to  a  practical  solution  of  the  problem.  Meanwhile  the  difficulties  in 
its  solution  are  increasing  as  time  goes  on. 

As  a  first  step  of  reform  undoubtedly  the  land  policy  of  the  United 
States  in  the  timbered  regions  requires  a  change  according  to  the 
changed  conditions  of  those  localities.  A  state  of  affairs  which  allows 
railroad  companies,  miners,  prospectors,  and  settlers  to  cut  timber 
on  the  public  domain  as  their  wants  require,  without  any  proper 
supervision,  without  proper  opportunity  of  acquiring  either  material 
or  timber  land  by  purchase,  holds  out  a  premium  for  fraud,  theft,  and 
immorality.  The  inadequacy  of  the  force  to  prevent  depredations 
and  to  enforce  existing  laws  is  productive  of  the  most  reckless  devas- 
tation of  these  mountain  forests,  while  the  value  of  timber  destroyed 
by  fire  in  one  year  in  Colorado  alone  would  suffice  to  pay  a  force  of  a 
thousand  f  or^  guards. 

Besides  the  good  example  which  the  Government  may  set  in  taking 
better  care  of  its  own  timber  lands,  it  might  appropriately  extend  its 
operations,  by  planting  on  a  large  scale,  in  bodies  of  several  contigu- 
ous sections,  in  the  treeless  States  and  Territories  of  the  West. 

The  military  reservations  in  those  States,  owned  by  the  Gteneral 
Government,  would  form  a  most  desirable  field  of  operation.  Only 
by  such  extensive  planting  can  a  desirable  modification  of  the  ex- 
tremes of  climate  on  the  Western  plains  be  expected. 

If,  as  seems  contemplated  by  Congress,  the  so-called  timber-culture 
act  should  be  repealed,  I  would  suggest  that  this  be  not  done  without 
in  some  way  making  proper  provision  for  timber  planting  on  home- 
stead entries.  More  good  is  to  be  expected  from  such  planting,  where 
the  owner  is  near  at  hand  to  watch  and  give  needed  cultivation,  than 
in  the  case  of  timber-claim  planting,  which,  to  a  large  extent,  has 
been  practiced,  it  is  alleged,  for  mere  speculative  purposes. 

The  newly  appointed  chief  of  the  division  was  sent  by  me  to  in- 
spect the  tree  planting  in  Kansas  and  Nebraska,  and  his  observations 
will  enable  me  to  give  much  needed  information  to  the  Western 
planter  in  regard  to  methods  of  forest  planting. 
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The  division,  hitherto  with  entirely  inadequate  means  for  such 
work,  has  attempted  mainly  to  gather  statistics  and  compile  data 
from  home  and  foreign  sources,  with  the  purpose  of  ascertaining  our 
actual  forest  conditions  and  requirements,  and  to  acquaint  our  people 
with  the  significance  and  the  importance  of  our  forests,  and  by  pre- 
.  senting  the  experiences  of  foreign  nations  and  their  methods  of  forest 
administration  to  awaken  an  interest  in  and  to  popularize  the  sub- 
ject of  forestry. 

This  class  of  work,  which  has  been  vigorously  prosecuted  during 
the  year,  will  be  brought  to  a  close  by  a  series  of  special  reports, 
illustrating  the  relation  of  forestry  to  certain  industries  directly  de- 
pendent on  forest  supplies  and  often  involving  large  forest  tracts;  a 
fact  which  ought  to  dictate  a  more  careful  policy  with  regard  to  fut- 
ure supply.  These  are,  notably,  the  railroad  and  mining  companies, 
charcoal  manufacturers,  &c. 

These  reports  have  been  written  by  experts,  and,  besides  their  gen- 
eral interest,  will  be  of  value  to  the  particular  industries  to  which 
they  refer. 

A  new  line  of  work  has  been  begun  during  the  year  by  the  study 
of  the  biology  of  our  most  important  timber  trees.  Before  we  can 
advise  as  to  the  treatment  of  a  given  species  we  must  know  its  nature, 
life  history,  and  behavior  under  various  conditions.  I  am  gratified 
at  the  ¥rillingness  with  which  able  botanists  in  various  parts  of  the 
country  have  undertaken  these  special  biological  studies,  which  will 
eventually  form  the  basis  of  future  American  forestry.  A  tabular 
classification  of  the  economically  important  flora,  manuals  on  willow 
culture,  and  other  subjects  directly  bearing  on  American  forest  prac- 
tice are  in  preparation. 

To  bring  the  educational  institutions  into  sympathy  with  the  for- 
estry movement,  and  to  interest  them  in  forestry  matters,  the  public 
school  organizations  of  several  States  have  been  invited  to  co-operate 
in  gathering  the  forestry  statistics  of  their  localities,  and  schedules 
for  phenological  observations  have  been  distributed  among  the  agri- 
cultural colleges  and  several  thousand  private  observers. 

The  requirements  of  experimentation  and  distribution  of  seeds  and 
seedlings,  as  provided  in  the  appropriation  bill  for  this  division,  could 
not  be  fulfilled  at  all,  or  only  very  partially,  for  lack  of  adequate 
funds. 

The  liability  of  tree  seeds  to  deteriorate  when  kept,  and  the  diffi- 
culty of  handling  most  of  them  by  inexperienced  planters,  makes 
this  manner  of  supplying  material  a  doubtful  aid  to  tree  planters. 
The  distribution  of  seedlings,  on  the  other  hand,  requires  a  more 
ivstematic  and  organized  arrangement  than  the  present  funds  of  the 
division  will  allow. 

Both  the  requirements  of  experimentation  and  aid  by  supply  of  ma- 
terial, as  well  as  instruction  in  the  art  of  forest  planting  and  man- 
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agement^  could  be  admirably  complied  with  in  oomiection  with,  sucl 
plantations  by  the  General  Government,  as  heretofore  suggested. 

Several  States,  notably  New  York,  Ohio,  Colorado,  and  California 
recognizing  the  value  of  their  forests,  have  instituted  commissioni 
or  boards  of  forestry,  with  a  view  of  at  least  protecting  what  remain! 
from  useless  destruction.  Besides  the  National  Forestry  Congress 
which  continues  in  its  deserving  missionary  work,  several  State  for 
estry  associations  are  endeavoring  to  create  a  public  sentiment  in  th< 
interest  of  forest  preservation.  These  endeavors  are  worthy  of  encour 
agement,  and  this  Dei>artment  should  be  authorized  in  its  discretioi 
to  extend  aid  to  such  boards  of  forestry  and  to  societies  by  the  publi 
cation  of  their  proceedings  or  in  other  ways. 

With  the  increasing  interest  in  forestry  the  correspondence  of  i 
technical  character  is  constantly  growing,  and  this  work  of  giving 
information  and  advice  alone  consumes  a  considerable  amount  of  time 
and  requires  better  office  fkcilities  than  it  has  been  possible  to  pro 
vide  without  curtailing  other  work. 

It  will  appear  from  these  statements  that  the  work  of  this  divisioi 
ought  to  grow  in  importance  as  well  as  in  scope;  but  that,  in  order  t< 
do  the  work  required  for  a  country  with  such  a  vast  area,  such  a  grea 
diversity  of  climate,  soil,  and  conditions,  such  immense  variety  of  for 
est  flora,  more  adequate  means  must  be  provided,  if  it  is  to  be  mon 
reliable,  more  exhaustive,  and  of  more  practical  value,  or  a  direc 
benefit  to  our  peopla  If  forethought  is  the  root  of  statesmanship 
here  indeed  is  a  worthy  field  for  its  exercise ;  for  the  interests  of  for 
estry  lie  in  the  future  rather  than  in  the  present.  It  is  for  future 
generations  rather  than  for  our  own  that  we  must  be  wise  in  dealing 
with  this  problem,  and  the  time  for  dealing  with  it  is  now,  whei 
favorable  conditions  are  not  yet  entirely  lost,  and  while  it  is  still  pos 
sible  to  avoid  the  disastrous  eflEects  of  a  policy  of  imconcem. 

SBED  DIVISION. 

In  the  Seed  Division  much  attention  has  been  given  to  improvec 
methods  for  handling,  storing,  ventilating,  testing,  and  distributing 
the  large  quantity  of  seed  received. 

The  detailed  report  of  the  division  will  show  that,  aside  from  th( 
usual  distribution  to  miscellaneous  applicants,  a  regular  system  o; 
distribution  has  been  begun  to  experiment  stations  and  agricultura 
colleges  and  to  agricultural  societies.  In  view  of  the  fact  of  imper 
feet  returns  relative  to  the  adaptation  of  new  and  valuable  seeds  t( 
the  various  localities,  I  have  prepared  suitable  circulars,  asking  fo] 
more  definite  and  full  information  from  the  directors  of  experimen 
stations,  agricultural  colleges,  State  boards  of  agriculture,  agricult 
ural  societies,  and  individuals  who  are  interested  in  experimenta 
work.    The  responses  received  at  this  date  indicate  that  the  plan  wil 
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be  snocessMy  and  that  valuable  practical  information  will  thus  be 
gecnred  for  diffusion  among  the  people. 

Of  the  new  and  valuable  seeds  introduced  from  foreign  countries, 
which  have  been  distributed  during  the  fiscal  year  ending  June  30, 
some  of  which  are  likely  to  prove  of  great  value  to  the  agricultural 
interests,  are  several  varieties  of  Russian  forage  plants  and  forest- 
tree  seeds,  and  several  of  wheat  from  Southern,  Central,  and  North- 
ern Europe,  Increased  attention  has  been  given  to  the  distribution 
of  native  and  foreign  plants.  An  earnest  and  measurably  successful 
effort  has  been  made  to  distribute  seeds  in  the  special  localities  to 
which  they  are  best  adapted. 

This  Department  is  in  receipt  of  numerous  letters  from  the  direct- 
ors of  agricultural  experiment  stations  expressive  of  their  satisfac- 
tion at  the  hearty  cooperation  now  existing  between  the  Department 
and  themselves  in  regard  to  present  system  of  distribution,  by  which 
they  are  the  first  to  receive  seeds  of  new  and  rare  varieties,  and  of 
the  good  results  to  the  country  at  large  that  will  surely  be  realized 
therefrom. 

Just  cause  of  complaint  has  heretofore  existed  that  the  seeds  de- 
fflgned  for  distribution  in  the  Gulf  States  and  California  have  been 
received  at  too  late  a  date  for  the  customary  time  of  planting.  To 
remedy  this,  the  putting  up  of  the  seeds  designed  for  general  distri- 
bution has  been  begun  at  a  much  earlier  date  than  usual,  and  suffi- 
cient additional  storage  has  been  provided  for  the  seeds  that  are  ready 
for  mailing. 

Recognizing  the  fact  of  the  tendency  to  overcrop  and  exhaust  the 
soil,  and  that  comparatively  little  attention  is  paid  by  very*  many 
farmers  to  either  the  preservation  of  the  fertility  of  the  soil  or  to 
the  proper  care  and  selection  of  seed  (both  being  direct  causes  of  a 
continuously  diminishing  average  yield),  it  becomes  necessary,  for 
the  welfare  of  the  nation,  that  the  General  Government,  which  is 
largely  based  on  its  agricultural  resources,  should  lend  its  influence 
in  remedying  this  evil,  so  far  as  it  is  possible,  by  the  diffusion  of  in- 
formation bearing  upon  these  topics,  as  well  as  by  the  importation 
and  interchange  of  seeds  of  a  high  grade  of  productiveness  that  will 
tend  to  increase  the  annual  average  yield. 

To  show  the  extent  of  the  distribution  of  seeds  alone  and  its  pos- 
sible value  in  increasing  the  total  annual  production,  and  indirectly 
the  prosperity  of  the  people,  it  may  be  stated  that  for  the  fiscal  year 
ending  June  30,  1886,  there  were  sent  out  from  this  Department 
4,267,165  packages  of  seeds,  embracing  vegetable,  flower,  field,  text- 
ile, &c. 

Another  evidence  of  the  improvements  introduced  into  this  divis- 
ion is  the  attention  now  given  to  the  nature  of  the  soils  and  the  cli- 
matic differences  and  the  better  adaptation  of  the  seeds  to  special 
localities,  and  also  in  the  fact  that  every  effort  consistent  with  the 
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conditions  still  imposed  upon  me  has  been  made  to  secure  from  those 
who  receive  the  seeds  more  accurate  and  reliable  reports  as  to  their 
practical  value  to  American  farmers. 

MICROSCOPICAL  DIVISION. 

The  recent  enactment  of  a  United  States  law  regulating  the  man- 
ufacture and  sale  of  oleomargarine  has  operated  to  increase  the  work 
of  this  division.  Many  letters  have  been  received  and  answered  by 
the  microscopist  from  scientific  men,  professors  in  colleges,  universi- 
ties^ and  experiment  stations,  as  well  as  from  editors  of  scientific  and 
literary  publications,  and  especially  from  those  engaged  in  the  dairy 
interests  of  the  country,  asking  for  such  information  as  may  be  ol 
value  in  relation  to  the  best  methods  of  detecting  butter  substitutes. 

During  the.  current  year  the  division  has  made  over  one  thousand 
examinations  of  pure  butter,  of  butter  substitutes,  and  of  the  fats  of 
various  animals.  The  Microscopist  believes  that  every  statement 
heretofore  emanating  from  this  division  is  amply  confirmed  by  the 
results  of  his  investigations  during  the  present  year  relating  to  the 
crystallography  of  the  fats  of  animals  and  plants,  and  particularly  with 
regard  to  the  views  advanced  in  his  former  report,  that  the  fats  ol 
various  animals  yield  typical  crystals,  which  may  at  once  be  distin- 
guished from  one  another.  In  the  production  of  these  typical  crys- 
tals the  respective  fats  are  subjected  to  a  simple  uniform  treatment 
While  nearly  all  the  fats  are  composed  of  palmatine,  stearine,  and 
oleine,  they  contain  these  glycerides  in  greatly  varying  proportions, 
and  there  may  be  other  considerations,  as  yet  unknown,  which  con- 
tribute to  the  remarkable  diversity  seen  in  the  composite  fats  of  dif- 
ferent animals.  Many  specimens  have  been  mounted  and  sent  to  the 
various  agricultural  colleges  and  experiment  stations.  A  large  num- 
ber of  photographs  representing  the  diverse  character  of  the  typicaJ 
fatty  crystals  have  also  been  made  and  distributed  to  scientific  men^ 
the  object  being  to  demonstrate  that  the  fat  of  one  animal  may  be 
easily  distinguished,  within  certain  limits,  from  that  of  another. 
Over  one  thousand  specimens  of  fats,  including  the  butter  of  notec 
breeds  and  various  compositions  of  oleomargarine,  have  been  made 
during  the  current  year  and  results  noted. 

Preliminary  experiments  have  also  been  made  in  testing  butter  wit! 
relation  to  the  effects  of  silo  feed,  grass  feed,  dry  feed,  &c.  It  is  the 
opinion  of  the  Microscopist  that  there  are  strong  indications  thai 
within  certain  limits  the  butter  crystals  are  affected  as  to  their  fora 
and  density  by  the  breed  and  character  of  food. 

Butter  is  being  prepared  at  present  by  prominent  dairymen  anc 
farmers  of  several  States  who  have  especially  fine  breeds  of  cattle 
with  a  view  to  having  microscopic  observations  made  in  regard  tc 
this  question.    Photographs,  exhibiting  modifications  of  the  buttei 
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crystals  under  the  varied  conditions  mentioned,  will  be  employed  to 
illustrate  the  subject  in  the  annual  report  of  the  division. 

This  is  believed  to  transcend  in  importance  all  others  whose  inves- 
tigations have  been  imposed  upon  the  division,  and  much  study  and 
time  have  therefore  been  devoted  to  it.  As  the  investigations  are 
completed  the  Microscopist  will  give  his  attention  to  the  adulteration 
of  other  food  supplies,  as  also  to  an  examination  of  certain  fibers,  &c. 
The  results  of  these  will  be  embodied  in  a  future  report. 

POMOLOGICAL  DIVISION. 

. 

Another  subject  which  I  last  year  commended  to  your  considera- 
tion has,  I  am  glad  to  say,  received  that  recognition  from  Congress 
which  it  has  long  deserved,  and  I  have  been  enabled  to  establish  dur- 
ing the  year  a  Pomological  Division  in  this  Department. 

The  satisfaction  of  many  leading  thinkers  with  this  departure  has 
been  generously  expressed,  not  only  through  correspondence,  but 
through  offers  of  hearty  co-operation  in  the  methods  employed  to  es- 
tablish the  division  in  a  proper  way.  It  is  too  early  itfthe  history  of 
the  division  to  enumerate  definite  results,  but  there  is  every  prospect 
that,  if  properly  encouraged,  we  shall  be  able  to  furnish  the  country, 
and  especially  its  pomological  and  horticultural  industries,  with  in- 
formation of  value.  The  United  States  contains  some  of  the  largest 
and  best  adapted  fruit-producing  regions  of  the  world.  Farmers 
everywhere  are  beginning  to  give  thought  to  the  necessity  of  diver- 
sification, and  naturally  a  fruit  orchard  suggests  itself  as  the  fit  suc- 
cessor of  those  crops  which  year  after  year  have  been  exhausting  his 
soil  and  lessening  his  annual  profits  more  and  more.  The  all-impor- 
tant step  to  the  thoughtful  farmer,  then,  is  necessarily  the  first  one. 
What  can  science  and  the  latest  results  of  experience  and  information 
teach  him  in  the  matter  of  adaptation  of  fruit  trees  to  particular  soils 
and  climates?  This  is  what  the  division  will  endeavor  to  undertake 
to  set  forth.  Different  pomological  experimenters,  as  well  as  agri- 
cultural colleges,  have  generously  offered  their  grounds  atid  per- 
sonal labors  to  assist  in  any  experilnents  that  may  be  instituted. 

We  may  also  make  an  investigation  relative  to  foreign  fruits,  and 
the  probability  of  their  successful  importation  and  development  in 
American  soil,  to  meet  the  demands  of  local  markets;  we  may  as- 
certain the  habitat  of  every  fruit  now  known,  and  in  diverse  ways 
assist  an  industry  whose  annual  product  probably  represents  a  value 
of  $150,000,000,  and  is  an  important  one  to  the  United  States.  Our 
people  need  to  plant  intelligently,  as  well  as  to  reap  intelligence 
through  public  schools,  and  it  is  just  as  much  the  province  of  the 
General  Government  to  assist  them  in  one  as  in  the  other.  Horti- 
culture is  elevating  in  all  its  tendencies,  and,  by  advancing  and  pro- 
tecting and  promoting  this  and  other  branches  of  agricidture,  our 
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people  will  advance  in  those  paths  which  will  lead  to  moral  and  in- 
tellectual and  prosi)erons  citizenship, 

DIVISION  OF  ECONOMIC  ORNITHOLOGY  AND  MAMMALOGY. 

The  investigation  of  the  economic  relations  of  birds  was  begun  July 
1,  1885,  as  a  branch  of  the  Division  of  Entomology.  On  the  Ist  of 
July,  1886,  pursuant  to  an  act  of  the  Forty-ninth  Congress,  the  scope 
of  the  work  was  enlarged,  and  it  was  made  an  independent  division, 
*^for  the  promotion  of  economic  ornithology  and  mammalogy,  an  in- 
vestigation of  the  food  habits,  distribution,  and  uiigrations  of  North 
American  birds  and  Tnammals  in  relation  to  agriculture,  horticulture, 
and  forestry." 

The  work  of  the  division  consists  in  the  collection  of  facts  relating 
to  the  above  subjects,  and  in  the  preparation  for  distribution  among 
farmers  and  others  of  special  reports  and  bulletins  upon  birds  and 
Tnammalfl  which  affect  the  interests  of  the  farmer,  and  also  upon  the 
migration  and  distribution  of  North  American  species.  In  this  way 
it  is  hoped  to  'correct  the  present  widespread  ignorance  concerning 
injurious  and  beneficial  effects  of  our  common  birds  and  mammals, 
and  to  prevent  the  wholesale  destruction  of  useful  species  now  go- 
ing on. 

At  the  outset  it  was  seen  that  two  birds  pre-eminently  claimed  the 
immediate  attention  of  the  division.  The  so-called  English  sparrow 
{P(iS8er  domesticus)y  and  the  bobolink,  or  rice-bird  {Dolichonyx  ory' 
zivorus),  by  their  numerical  abundance,  the  extent  of  the  damages 
they  were  said  to  cause  at  certain  times  of  the  year,  and  the  wide- 
spread difference  of  opinion  in  regard  to  their  economic  status  as  a 
whole,  demanded  searching  and  systematic  investigation;  hence,  they 
have  been  made  subjects  of  special  research. 

THB  BNausB  SPABBOW  {Posser  dameaHcus.) 

Questions  relating  to  the  English  sparrow  were  contained  in  the 
first  circular  on  Economic  Ornithology,  issued  by  the  Department  (in 
July,  1885).  Subsequently  these  questions  were  amplified,  and  dur- 
ing the  current  year  a  special  circular  and  schedule  were  prepared, 
upwards  of  5,000  copies  of  which  have  been  distributed.  To  date  re- 
plies have  been  received  from  about  2,500  persons.  They  contain 
a  vast  amount  of  valuable  information,  which  is  now  being  collated 
for  publication.  In  order  to  be  able  in  future  years  to  determine 
the  rate  of  spread  of  the  sparrow  over  regions  which  it  does  not 
now  occupy,  the  Department  has  undertaken  to  ascertain,  with  as 
much  precision  as  possible,  the  exact  limits  of  its  distribution  at 
the  present  time,  and  hopes  to  show  the  same  by  means  of  a  colored 
map  in  its  forthcoming  bulletin  on  the  sparrow  question.  In  addi- 
tion to  the  material  collected  by  the  Department  of  Agriculture,  the 
American  Ornithologists'  Union  has  turned  over  to  th^  division  the 
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results  of  its  investigations  on  the  eligibility  or  ineligibility  of  the 
European  house  sparrow  in  America.  This  material  has  been  since 
collated  and  arranged  by  Dr.  F.  H.  Hoadley,  who,  from  interest  in 
the  subject,  kindly  volunteered  his  services. 

THE  BOBOLINK,  OR  RICE-BIRD  (Dolichonyx  oryzivorous). 

Early  in  the  progress  of  the  work  it  became  apparent  that,  if  any 
credence  was  to  be  placed  on  the  testimony  ofpersons  interested,  the 
boboUnk,  or  rice-bird,  must  be  regarded  as  one  of  the  most  destructive 
of  birds.  Hence  a  special  circular  to  rice  growers  was  prepared,  and 
copies  were  sent  to  all  planters  whose  addresses  the  division  was  able 
to  secure.  The  replies  received  were  so  startling  in  the  magnitude 
of  the  losses  they  revealed,  that  it  was  thought  advisable  to  make  a 
tkorough  study  of  the  whole  subject  of  rice  culture,  and  to  investi- 
gate on  the  spot  the  manner  in  which  the  ravages  were  committed, 
in  the  hope  of  devising  some  means,  compatible  with  reasonable 
economy,  for  lessening  their  extent.  With  this  object  in  view  the 
Assistant  Ornithologist,  Dr.  A.  K,  Fisher,  was  sent  on  an  extended 
tour  through  the  rice-growing  districts  of  the  Southern  States,  from 
Charleston  to  New  Orleans.  His  investigations  were  carried  on  in 
the  spring,  at  and  shortly  after  the  time  of  planting.  At  harvest- 
time  in  the  fall  the  chief  of  the  division.  Dr.  C.  Hart  Merriam,  vis- 
ited the  rice  fields  of  portions  of  South  Carolina  and  Georgia,  and 
witnessed  in  person  the  destructive  ravages  of  the  birds  at  the  height 
of  the  season.  Furthermore,  to  render  the  investigation  still  more 
complete,  the  Department  has  employed  a  special  field  agent.  Col. 
Alexander  Macbeth,  whose  headquarters  are  at  Georgetown,  South 
Carolina,  in  the  very  heart  of  one  of  the  largest  rice-growing  dis- 
tricts. The  results  of  these  investigations  will  be  given  in  full  in  the 
forthcoming  report  of  the  division. 

The  work  of  the  division  has  not  been  limited  to  the  study  of  the 
English  sparrow  and  bobolink.  Circulars  of  inquiry  have  been  issued, 
and  a  large  amount  of  information  has  been  accumulated  concerning 
the  food  habits  of  various- birds  and  mammals,  with  special  reference 
to  those  of  decided  economic  importance.  Among  these  may  be  men- 
tioned the  hawks  and  owls,  the  crow,  the  various  blackbirds,  the 
gophers,  and  the  small  mammals  which  prey  upon  poultry. 

For  the  purpose  of  positively  determining  the  exact  character  of 
the  food  habits  of  birds  at  diflferent  times  of  the  year  the  division  has 
made  a  collection  of  their  gizzard  and  stomach  contents.  In  this  un- 
dertaking it  has  been  aided  by  ornithologists  throughout  the  country, 
niany  of  whom  have  made  large  contributions,  thus  doubly  utilizing 
birds  killed  for  strictly  scientific  purposes. 

From  a  scientific  as  well  as  a  practical  point  of  view  the  work  here 
^mdertaken  cannot  fail  to  prove  of  great  value,  and  I  recommend  a 
continuance  of  the  encouragement  which  Congress  has  already  given 
kr  the  thorough  study  of  this  interesting  subject. 
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LABORATORY. 

I  shall  ask  Congress  at  the  forthcoming  session  to  provide  meaa^ 
for  the  erection  of  a  new  chemical  laboratory,  apart  from  the  madJi 
building  of  the  Department,  in  order  that  the  latter  and  its  oecu- 
pants  may  be  removed  from  the  annoyance  of  offensive  odors  and 
dangers  from  combustion  which  now  continually  surround  thcnu 
The  present  laboratory  is  now  in  the  basement  of  the  main  building, 
in  quarters  illy  fitted  for  the  purpose,  neither  being  fire-proof  nor 
healthful.  The  building  is  of  a  highly  inflammable  character,  and 
no  better  argument  ought  to  be  necessary.  Indeed,  within  the  past 
two  weeks  an  explosion  took  place  there  which  set  a  portion  of  the 
laboratory  on  fire.  The  flames  were  fed  in  every  direction  by  chem- 
icals and  oils,  and  but  for  the  timely  forethought  of  an  assistant  the 
entire  building  would  undoubtedly  have  been  destroyed,  together 
with  books  and  records,  whose  loss  would  be  incalculable.  Congress 
should  regard  this  warning  and  provide  suitable  and  safe  quarters 
for  thiSy  one  of  the  most  important  divisions  of  the  Department. 

IRRIGATION. 

Upon  assuming  my  duties  as  Commissioner  I  found  a  comprehen- 
sive examination  going  on  into  the  subject  of  irrigation.  While  it 
was  necessarily  abandoned  for  a  time,  I  am  glad  to  be  able  to  report 
that  I  have  since  been  able,  though  working  with  reduced  appropria- 
tions, to  complete  this  work,  which  must  prove  of  unusual  interest  to 
those  who  can  only  successfully  till  the  ground  by  means  of  this  aux- 
iliary force.  Congress  has  already  called  for  the  manuscript,  and  it 
will  be  submitted  at  the  opening  of  the  session. 

DAIRY. 

The  operations  of  the  dairy  branch  of  the  Department  have  been 
continued  during  the  year,  and  it  has  published  a  special  report,  which 
is  being  widely  disseminated.  It  is  hoped, that  the  publication  and 
distribution  of  this  report  will  be  sufficiently  encouraging  to  those 
engaged  in  the  dairy  industry  to  induce  them  to  continue  to  keep 
,  this  branch  of  the  Department  informed  of  its  condition  and  needs. 

TOBACCO  CULTURE. 

At  the  request  of  a  correspondent  the  Department  undertook  to 
secure,  through  the  kindness  of  the  State  Department,  specimens  of 
tobacco  leaf  and  tobacco  seed,  as  well  as  short  articles  upon  the  cul- 
tivation of  the  crop,  from  every  quarter  where  the  plant  is  grown. 
The  responses  of  the  consuls  have  been  generous  and  very  satisfac- 
tory. The  seed  has  been  placed  in  the  hands  of  careful  cultivators 
with  the  view  to  improvement  of  our  own  seed,  and  the  various  arti- 
cles received  will  be  prepared  for  a  forthcoming  report.  , 


BEPORT  OF  THE  COlffMISSIONER  OF  AQRICtTLTURE.  41 

THE  GOVERNMENT  TEA  FARM. 

A  great  deal  has  been  said  and  written  in  recent  years  relative  to 
the  cultivation  of  the  tea  plant  and  the  manufacture  of  its  leaf  into 
tea  upon  a  practical  and  commercial  basis.  The  Government  has 
appropriated  for  the  last  eight  years  an  aggregate  of  $28,000  to  en- 
courage the  industry.  With  the  desire  to  thoroughly  test  the  ques- 
tion a  so-called  "  tea  farm  "  was  leased  some  years  ago  by  a  predeces- 
sor, and  a  plantation  of  tea  seed  and  young  plants  inaugurated. 
Active  efforts  in  this  direction  were  soon  abandoned,  and  since  that 
the  farm  has  been  used  simply  as  a  distributing  center  for  those  who 
wished  the  plants  for  trial.  But  it  should  be  borne  in  mind  that  this 
farm  was  not  established  for  the  distribution  of  plants.  The  original 
design  was  to  test  there  the  culture  of  the  plant  and  the  manufacture 
of  tea  as  a  commercial  and  profitable  enterprise.  The  Department 
had  long  previous  to  its  establishment  given  its  opinion  that  tea 
ctilture,  so  far  as  the  plant  was  concerned,  presented  no  cultural  or 
climatic  difficulty,  and  had  encouraged  the  cultivation  of  the  crop  as 
a  domestic  industry.  It  had  distributed  plants  for  years  with  that 
view,  and  with  that  view  only,  believing  that  tea  culture  as  a  profita- 
ble and  commercial  industry  could  not  be  encouraged,  because  there 
could  not  be  found  any  foundation  to  encourage  capital  to  develop 
the  enterprise.  After  these  years,  and  at  a  considerable  expense,  the 
Department  is  confirmed  in  its  original  belief.  Congress  has  pro- 
vided  for  the  closing  out  of  the  interests  of  the  Government  at  its 
tea  farm,  and  I  can  see  no  reason  to  doubt  its  wisdom.  The  farm 
will  be  abandoned  and  revert  to  its  owner,  according  to  the  terms  of 
the  lease,  with  the  beginning  of  the  new  fiscal  year. 

STORM  AND  FLOOD  SIGNALS. 

Petitions  have  been  received  at  the  Department  for  many  years, 
and  are  still  coming  in,  with  relation  to  the  establishment  by  the 
Government  of  a  system  of  signaling  by  cannon,  from  central  sta- 
tions, to  announce  the  approach  of  storm,  flood,  or  frost.  It  seems 
to  be  the  general  belief  among  planters  and  farmers  that  such  cen- 
tral stations  could  be  established  at  the  post-office  or  other  place 
under  Federal  control,  and  that  cannon  and  other  field  pieces  belong- 
ing to  the  Government,  now  happily  in  disuse,  could  thus  be  utilized 
in  the  avocations  of  peace.  The  expense  would  be  trifling  when 
compared  with  the  benefits  to  be  ^erived  in  many  sections. 

I  would  recommend  that  a  few  stations  be  established,  under  the 
direction  of  the  Chief  Signal  Officer,  for  the  purpose  of  testing  the 
plan  proposed. 

COTTON  INDUSTRY. 

In  accordance  with  a  recommendation  of  my  last  report.  Congress 
W  provided  for  the  printing  of  a  report  of  an  elaborate  investiga- 
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tion  into  the  subject  of  American  wool.     Tliis  report  is  now  in  press, 
after  several  years'  delay,  and  will  sobn  be  ready  for  distribution. 

Pending  the  investigations  incident  to  the  preparation  of  this  re- 
port experts  and  manufacturers  became  acquainted  with  the  general 
character  of  the  results  elnbodied  therein,  and  this  knowledge  pro- 
duced a  demand  for  similar  information  relative  to  cotton.  In  res- 
ponse to  such  demand  from  various  sources  the  Department  in  1883 
and  1884  caused  to  be  collected  for  investigation  a  series  of  samples, 
as  follows : 

(1)  Cotton  produced  under  different  known  conditions  of  seed, 
soil,  climate,  and  culture  in  all  parts  of  the  great  cotton  belt  of  the 
United  States. 

(2)  Representative  cotton  from  the  different  commercial  grades  of 
the  several  cotton  markets. 

(3)  Cotton  from  different  stages  in  various  processes  of  manu- 
facture. 

The  material  thus  collected  was  to  be  used  in  the  careful  examS- 
nation  of  the  external  characteristics — the  length,  fineness,  strength, 
and  elasticity — ^upon  all  of  which  the  value  of  the  staple  evidently 
depends. 

This  examination  was  begun  and  carried  along  in  connection  with 
the  final  work  of  examination  of  wools,  using  the  same  apparatus  and 
similar  methods,  and  in  all  about  $5,000  expended  upon  it.  In  view 
of  the  results  thus  far  obtained  and  of  those  that  may  yet  be  secured, 
as  well  as  of  the  expense  already  incurred,  it  seems  eminently  desira- 
ble that  this  investigation  should  be  completed  and  the  information 
developed  published  at  once. 

The  information  already  obtained  is  voluminous,  but  I  am  sorry 
to  say  is  incomplete,  and  cannot  be  published  until  a  large  number 
of  tests  are  made.  The  work  would  no  doubt  be  of  inestimable 
value  both  to  the  producer  and  consumer  of  this  important  staple, 
and  they  are  entitled  to  that  benefit  which  was  designed  for  them 
when  the  work  was  instituted.  I  am  assured  the  investigatiou  Can 
be  completed  for  $7,500,  and  I  commend  the  proposition  as  worthy 
of  consideration  by  Congress. 

INVESTIGATIONS  ABROAD.  ^ 

I  have  referred  in  a  former  portion  of  this  report  to  my  inability 
to  meet  emergencies  for  specific  investigations  which  naturally  can- 
not be  anticipated  and  the  expense  annually  estimated.  The  Depart- 
ment is  continually  in  receipt,  through  the  State  Department  and 
other  sources,  of  invitations  and  urgent  requests  for  American  rep- 
resentation at  foreign  exhibitions  and  enterprises  of  various  kinds. 
The  amount  of  information  to  be  gleaned  by  the  attendance  of  in- 
telligent representatives  and  specialists  at  these  various  centers  for 
observation  and  learning  could  be  made  of  lasting  benefit  to  our  own 
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people.  It  ought  to  be  borne  in  mind  that  the  official  reports,  when 
liere  are  such,  are  not  written  from  an  American  point  of  view,  and 
hence  the  practicability  or  impracticability  of  propositions  or  ma- 
chinery as  applied  in  this  country  is  never  set  forth.  The  f ounda- 
tion  of  the  prosperity  of  this  coimtry  rests  upon  agriculture,  and  the 
greatest  success  of  agriculture  will  come  from  an  intelligent  applica- 
tion of  those  practical  methods  which  are  the  result  of  the  combined 
thought  and  experience  not  of  America,  but  of  the  world  itself.  Our 
people,  competing  as  they  do  in  foreign  markets,  ought  to  have  the 
advantage  of  every  avenue  which  promises  the  latest  information 
relative  to  foreign  needs  and  foreign  methods.  The  information 
should  be  collated  and  compiled  by  the  best  of  our  specialists.  Faint 
efforts  have  been  made  in  the  past  to  gather  such  information;  and 
while  the  result  has  been  mor6  than  commensurate  with  the  expense 
incurred,  yet  there  has  always  been  the  attending  and  humiliating 
embarrassment  of  a  lack  of  fimds,  and  the  work  therefore  mote  or 
lees  circumscribed. 

The  Department  has  no  recourse  but  a  uniform  declination  to  all 
th^e  requests  for  conference  and  interchange  of  thought  between  the 
specialists  of  the  two  hemispheres.  I  believe  that  some  action  should 
be  taken  at  once  in  this  matter.  National  pride  alone  should  dictate 
I  different  policy  than  that  heretofore  pursued.  If  there  be  fear  in 
any  quarter  relative  to  an  abuse  of  such  a  provision  of  law,  a  com- 
mission might  easily  be  established,  to  be  composed  of  different  offi- 
cials, to  pass  ui)on  the  necessity  or  desirability  for  an  investigation 
in  the  directions  to  which  I  have  alluded. 

DEPABTHBNTAL  REPORTS. 

The  reports  of  the  Department  consist  of  annual,  monthly,  and 
special  volumes  upon  the  various  subjects  with  which  it  deals.  The 
demand  for  this  agricultural  literature  is  annually  increasing,  and 
the  record  of  the  folding-room  of  the  past  year  shows  that  the  num- 
ber of  volumes  distributed  among  the  people  has  been  greater  than 
ever  before  in  the  Department's  history. 

The  Annual  Report  of  1886  has  been  printed  during  the  current 
year,  by  order  of  Congress,  310,000  copies  in  number,  of  which  280,- 
000  are  held  for  distribution  by  Senators  and  Members  of  the  House 
of  Representatives,  and  30,000  copies  assigned  to  this  Department. 
Reports  have  been  printed  by  the  Department  as  follows : 

DrnSION  OF  STAHSTIOS— NEW  bbries. 

No.  copioe 
pilnttxl. 

^  85.  Report  on  the  crops  of  the  year  and  on  freight  rates  of  transpor- 
tation companies*    December,  1889.    55  pp.,  octavo 15,000 

^  26.  Report  upon  the  numbers  and  values  of  farm  animals,  on  the  cot- 
ton crop  and  its  distribution,  and  on  freight  rates  of  transpor- 
tation companies,  January  and  February,  1886.  66  pp.,  oc- 
tavo      15,000 
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No.  CO 
print 

No.  27.  Report  on  the  distribution  and  consumption  of  com  and  wheat,  on 
the  production  of  European  wheat,  and  on  freight  rates  of 
transportation  companies.    March,  1886.    49  pp. ,  octavo 15, 

No.  28.  Report  of  the  area  of  winter  grain,  the  condition  of  farm  animals, 
and  on  freight  rates  of  transportation  companies.  April,  1886. 
61  pp.,  octavo 15, 

No.  29.  Report  on  the  condition  of  winter  grain,  the  progress  of  cotton 
planting,  and  on  freight  rates  of  transportation  companies. 
May,  1886.    48  pp.,  octavo 15, 

No.  80.  Report  of  the  acreage  of  spring  wheat  and  cotton,  the  condition  of 
winter  grain,  and  the  world's  supply  of  wheat,  with  freight 
rates  of  transportation  companies.    June,  1886.  45  pp.,  octavo.    15, 

No.  81.  Report  on  the  area  of  com,  potatoes,  and  tobacco,  and  condition  of 
growing  crops,  and  on  freight  rates  of  transportation  compa- 
nies.   July,  1886.    45  pp.,  octavo 15 

No.  82.  Report  on  the  condition  of  growing  crops  and  on  freight  rates  of 

transportation  companies.    August,  1886.    62  pp.,  octavo 16, 

No.  83.  Report  on  the  condition  of  crops  in  America  and  Europe  and  on 
freight  rates  "Of  transportation  companies.  September,  1886. 
66  pp. ,  octavo 16 

No.  84.  Bei>ort  on  condition  of  crops,  yield  of  grain  per  acre,  and  freight 
rates  of  transportation  companies.  October,  1886.  89  pp., 
octavo 16 

No.  86.  Report  on  yield  of  crops  per  acre  and  on  freight  rates  of  transpor- 
tation companies.    November,  1886.    72  pp.,  octavo 16 

ENTOMOLOGICAL  DIVISION. 

Bulletin  9.  The  Mulberry  Silk  Worm,  being  a  manual  of  instructions  in  silk 
culture.  By  C.  V.  Riley,  M.  A.,  Ph.  D.,  Entomologist.  Sixth 
revised  edition,  with  illustrations.    65  pp. ,  octavo 3 

Bulletin  11.  Reports  of  experiments  with  various  insecticide  substances, 
chiefly  upon  insects  affecting  garden  crops.  Made  under  the 
direction  of  the  Entomologist.    34  pp.,  octavo 8 

Bulletin  12.  Miscellaneous  notes  on  the  work  of  the  division  for  the  season 

of  1885.    Illustrated.    47  pp.,  octavo 1 

Insects  affecting  the  orange.  Report  on  the  insects  affecting  the  culture  of 
the  orange  and  other  plants  of  the  citrus  family,  with  practical 
suggestions  for  the  control  or  extermination,  made  under  the 
direction  of  the  Entomologist.  By  H.  G.  Hubbard.  With 
plates  and  wood-cuts.    227  pp.,  ootavo 1 

CHEMICAL  DIVISION. 

Bulletin  7.  Methods  of  analysis  of  commercial  fertilizers.  Proceedings  of 
the  Association  of  Official  Chemists.  September  1  and  2, 1885. 
By  H.  W.  Wiley,  Chemist.    49  pp.,  octavo 1 

Bulletin  8.  Methods  and  machinery  for  the  application  of  diffusion  to  the 
extraction  of  sugar  from  sugar-cane  and  sorghum,  and  for  the 
use  of  lime  and  carbonic  and  sulphurous  acids  in  purifying  the 
diffusion  juices.    By  H.  W.  Wiley,  Chemist.    86  pp.,  octavo. .      5 

Bulletin  9.  Third  report  on  the  chemical  composition  and  physical  prop- 
erties of  American  cereals,  wheat,  oats,  barley,  and  rye.  By 
Clifford  Richardson,  Assistant  Chemist.    82  pp.,  octavo 2 
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Bdletia  10.  Principles  and  methods  of  soil  analysis.    By  Edgar  Richards, 

Assistant  Chemist.    66  pp.,  octavo 2,000 

BoDetin  11.  Report  of  experiments  in  the  manufacture  of  sugar  at  Magnolia 
Station,  Lawrence,  Louisiana,  season  of  1885-*86.  Second  re- 
port. By  Guilford  L.  Spencer,  Assistant  Chemist.  26  pp. ,  oc- 
tavo       2,000 

Bolktin  12.  Methods  of  analysis  of  commercial  fertilizers.  Proceedings  of 
the  third  annual  convention  of  the  Association  of  Official  Agri- 
cultural Chemists,  August  26  rnd  27,  1886.  By  H.  W.  Wiley, 
Chemist.    69  pp.,  octavo 2, 500 

BOTANICAL  DIVISION. 

Bolletin  1.  Report  of  an  investigation  of  the  grasses  of  the  arid  districts  of 
Kansas,  Nebraska,  and  Colorado.  By  Dr.  George  Yasey,  Bota- 
nist. Prepared  under  the  direction  of  the  Conmiissioner  of 
Agriculture.    46  pp.,  octavo 5,000 

mSCELLANEOUS  REPORTS. 

Spedal  Report  10.  A  descriptive  catalogue  of  manufactures  from  native 
woods,  as  shown  in  the  exhibit  of  the  United  States  Department 
of  Agriculture  at  the  World*s  Industrial  and  Cotton  Exposition 
at  New  Orleans,  Louisiana.  By  Charles  Richards  Dodge.  84 
pp.,  octavo 10, 000 

Beport  on  the  condition  of  dairying  in  the  principal  dairy  States  for  the 
season  of  1885.  By  Allen  Dodge,  Dairy  Division.  85  pp.,  oc- 
tavo        8, 500 

In  conclusion,  it  gives  me  pleasure  to  state  that  the  satisfactory 
record,  now  completed,  of  another  year  in  the  history  of  this  institu- 
tion is  due,  in  a  great  measure,  to  the  cordial  co-operation  and  hearty 
sympathy  of  those  having  charge  of  their  respective  divisions;  and 
»lso  to  the  intelligent,  zealous,  and  faithful  performance  of  the  duties 
imposed  upon  the  clerks  and  employes.  The  Department,  under 
tiiese  influences,  has  made  one  more  step  in  advance  and  toward 
whatever  future  the  legislative  branch  may  lay  out  for  it. 

Very  respectfully,  your  obedient  servant, 

NORMAN  J.  COLMAN, 

Commissioner  of  Agriculture. 


REPORT  OF  CHIEF  OF  SEED  DIVISION. 


SiB:  In  accordance  with  your  request  I  herewith  submit  my  second 
annual  report.  So  far  as  I  have  been  able  I  have  endeavored  to  aid 
you  in  complying  with  the  spirit  and  letter  of  section  527  of  the  act 
of  Congress  creating  the  Department  of  Agriculture,  which  provides 
that "  flie  purchase  and  distribution  of  seeds  shall  be  confined  to  such 
as  are  rare  and  uncommon  to  the  country,  or  such  as  can  be  made 
Wire  profitable  by  frequent  changes  from  one  part  of  the  country 
to  another.  ♦  *  *  and  to  promote  the  general  interest  of  horti- 
culture and  agriculture  throughout  the  United  States." 

By  reference  to  the  tabulated  statement  with  which  the  present  re- 
port is  concluded,  it  will  be  seen  that,  aside  from  the  usud.  distribu- 
tion to  members  of  Congress  and  miscellaneous  applicants,  a  regular 
system  of  distribution  has  been  begun  to  experiment  stations,  agri- 
cultural colleges,  agricultural  societies,  and  to  graduates  of  agricult- 
ural colleges  who  are  now  engaged  in  farming.  The  reports  usually 
received  from  those  to  whom  the  seeds  have  been  sent  being  as  a 
rule  not  only  exceedingly  limited  in  number  but  somewhat  imper- 
fect, so  far  as  they  relate  to  the  adaptation  of  new  and  valuable  seeds 
to  the  various  localities  to  which  they  were  sent,  it  was  deemed  advis- 
able to  issue  circular  letters  of  inquiry  with  the  view  of  subsequently 
tabulating  the  replies  for  publication  in  the  annual  reports.  The 
responses  received  at  this  comparatively  early  date  indicate  that  the 
plaji  will  be  successful,  and  the  amount  of  practical  information  for 
use  in  the  annual  reports  of  this  division  will  eventually  be  greatly 
increased. 

In  addition  to  the  reports  from  experiment  stations,  agricultural 
college,  and  agricultural  associations  on  seeds  sent  out  by  this  divis- 
ion, 1  also  present  a  condensed  report  on  grasses,  grains,  and  vege- 
tables from  States  and  Territories.  While  in  some  instances  these 
reports  are  not  as  full  as  could  be  desired,  they  indicate  to  some  ex- 
tent the  result  to  be  attained  when  the  system  is  further  perfected. 
Some  of  the  reports  received  were  valueless  on  account  of  tne  failure 
to  give  names  of  varieties. 

An  earnest  and  measurably  successful  effort  has  been  made  to  dis- 
tribute seeds  in  the  special  localities  to  which  they  are  presumably 
the  best  adapted.  The  directors  of  many  of  the  agricultural  experi- 
ment stations  have  expressed  themselves  as  bping  well  pleased  with 
tne  hearty  co-oi^eration  now  existing  between  experiment  stations 
and  this  division  of  the  departmental  service.  Good  results  are  likely 
to  accrue  to  tlie  agricultural  interests  of  the  nation,  particularly  when 
the  present  system  of  reports  of  experiments  shall  be  still  further 
perfected.  The  special  study  of  the  needs  of  the  various  sections  to 
^hich  the  seeds  are  sent  has  proved  to  be  a  very  essential  part  of  the 
Work  to  be  performed,  since  it  is  a  Well-known  fact  that  although 
Bome  seeds  do  well  in  one  locality  and  under  certain  climatic  condi- 
tious,  they  prove  to  be  utterly  worthless  in  others. 

(47) 
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With  the  view  of  obviating  one  of  the  ^ust  causes  for  complaint 
as  to  the  quality  and  vitality  of  the  seeds  distributed  by  the  Depart- 
ment, a  system  for  the  testing  and  examination  of  all  seeds  before 
payment  is  made  for  them  has  been  adopted.  A  test  of  the  germi- 
nating qualities  of  the  seed  is  made  in  what  is  known  as  the  **  De- 
partment seed-tester,"  and  under  the  most  favorable  circumstances 
m  the  propagating-houses  in  the  Department  grounds.  By  means  of 
this  double  test,  errors  are  avoided,  and  no  seedsman  or  grower  of 
seeds  has  yet  questioned  the  conclusions  arrived  at  by  those  having 
this  matter  in  charge.  The  testing  apparatus  consists  of  a  heavy 
block-tin  j^an,  17  inches  in  length,  12  in  width,  and  2i  in  depth. 
This  is  painted  inside  and  out.  Inside  of  the  top  of  the  pan  are 
grooves,  in  which  a  thick  pane  of  glass  is  placed  for  a  cover  when 
needed.  Along  the  inside  of  the  siaes  there  is  a  ledge  or  projection 
half  an  inch  in  width,  2  inches  from  the  bottom,  upon  which  the  ends 
of  the  brass  rods.  Hi  inches  in  length,  rest.  Fifty  of  these  are  suf- 
ficient. The  rods  are  required  to  support  the  y-shaped  pockets,  which 
extend  across  the  pan,  and  are  made  as  follows:  Take  two  strips  of 
muslin,  each  lOi  by  2i  inches.     On  one  edge  of  each  make  a  hem 
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of  an  inch  in  width.  Stitch  the  two  pieces  together  1^  inches  from 
the  unhemmed  edge,  and  pass  the  rods  through  the  hems.  Cover 
the  bottom  of  the  pan  with  tepid  water  to  the  depth  of  half  an  inch, 
or  enough  so  that  the  lower  eage  of  the  muslin  is  immersed,  and  the 
cloth  is  kept  moist  by  capillary  attraction.  The  seeds  to  be  tested 
are  accurately  counted  and  placed  within  the  muslin  trough  and 
moistened,  and  the  exact  time  noted.  The  pan  is  then  covered  and 
placed  in  a  position  affording  the  requisite  warmth.  From  time  to 
time  the  process  of  germination  is  observed,  and  when  a  sufficient 
period  has  elapsed  the  germinated  seeds  are  counted  and  the  rela- 
tive number  of  sound  and  unsound  ones  determined.  The  average 
germination  of  all  seeds  accepted  was  93  per  cent.  When  the  per- 
centage in  those  varieties  which  are  somewhat  difficult  to  germi- 
nate approximates  75  to  85  per  cent,  the  seed  is  regarded  as  being  of 
sufficient  value  to  warrant  its  purchase  and  distribution.  In  the  tests 
of  flower  seeds  the  percentage  usually  ranges  from  75  to  80  per  cent. 
During  the  past  year  a  considerable  quantity  of  seed  has  oeen  re- 
turned to  the  growers  because  of  its  lack  of  freshness  and  vitality. 
Without  the  proper  appliances  for  testing  the  seed  several  thousand 
dollars'  worth  of  seed  might  have  been  put  up  and  distributed  by  the 
Department,  which  would  have  been  justly  blamed  therefor. 

THE  SEED  DIVISION  LIBRARY. 

The  library  now  includes  a  complete  list  of  the  Reports  of  the  De- 
partment of  Agriculture,  and  an  index  to  them,  up  to  the  present 
time.  Also,  the  latest  reports  of  the  secretaries  of  tlie  various  State 
boards  of  agriculture,  as  well  as  those  of  the  experiment  stations  in 
the  States  and  Territories. 

IMPROVED  METHODS  OF  DISTRIBUTION. 

The  efficiency  of  the  work  in  the  Seed  Division  has  been  materially 
increased  by  clearly  defining  the  duties  of  mv  assistants  and  exact- 
ing strict  attention  to  the  details  of  the  work  to  be  accomplished. 
As  a  result,  the  large  and  varied  assortment  of  seeds  which  had  been 
put  up  and  labeled  and  made  ready  for  the  beginning  of  the  special 
and  general  distribution  early  in  December  last,  and  the  various  seeds 
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now  beiM  put  up,  are  more  equally  distributed,  and  in  much  greater 
variety,  than  has  heretofore  been  attainable.  This  is  important,  as, 
in  justice  to  the  members  of  Congress,  statistical  correspondents,  and 
others,  the  distribution  should  include  the  largest  number  of  varie- 
ties possible.  By  the  present  method  not  less  tnhia  thirty  additional 
varieties  are  now  systematically  sent  into  each  Congressional  dis- 
*trict,  which  is  a  matter  of  no  little  importance,  as  the  greater  the 
number  of  varieties  the  greater  is  the  possibility  of  widely  dissemi- 
nating such  seeds  as  are  "rare  and  uncommon,"*  or,  to  say  the  least, 
of  determining  their  adaptedness  to  the  locality.  It  is  a  well-known 
fact  that  if  some  kinds  or  seed  are  not  changed,  the  crop  will  soon  run 
out  This  fact  is  true  of  grains,  but  applies  to  a  larger  extent  to  gar- 
den vegetables.  The  thousands  of  letters  received  during  each  year 
and  reierred  to  the  Seed  Division  are  ample  evidence  that  such  is  the 
fact  The  testimony  as  to  the  value  of  the  seeds  distributed  during 
the  past  fiscal  year  has  been  both  general  and  emphatic.  For  in- 
stance, Maj.  H.  E.  Alvord,  director  of  the  Houghton  Farm  experi- 
ment station,  in  a  report  to  the  Department  dated  May  4,  1886,  says: 

The  seeds  received  this  season,  as  a  whole,  for  the  first  time  since  my  experience 
with  the  Department,  answered  the  definition  of  new  and  useful. 

UP0RT8  OF  EXPERIMENT  STATIONS,  AGRICULTURAL  COLLEGES, 

AND  ASSOCIATIONS. 

ALFALFA. 

Colorctdo  Agricultural  Colleqe :  Reports  alfalfa  an  entire  success. 
If  the  land  is  Kept  well  irrigatea  two  crops  can  be  taken  the  first  sea- 
son, yielding  three  and  four  tons  to  the  acre.  The  second  season  three 
cuttmgs  can  be  made,  yielding  seven  t<Jns  per  acre.  This  year  the 
second  crop  grew  42  inches  in  thirty  days,  so  thick  and  heavy  one 
could  not  wdk  through  it.  When  once  well  rooted  it  appears  to  be 
an  impossibility  to  kill  it.  Plowing  it  under,  like  clover,  only  makes 
it  grow  better.  After  having  been  plowed  under  and  the  land  sowed 
to  oats,  3  tons  of  alfalfa  per  acre  were  cut  after  42  bushels  of  oats  per 
acre  had  been  harvested.  Wheat,  com,  and  potatoes  are  raised  with 
excellent  success  after  plowing  it  under,  and  without  interfering  with 
the  stand  of  alfalfa  the  next  year.  Of  the  clovers,  alfalfa  will  always 
head  the  list  in  this  region.  In  some  respects  it  is  unecjualed,  as  it 
hasnnrivaled  vigor  of  stem  and  root,  the  latter  qualification  enabling 
it  to  survive  our  seasons  of  scantiest  water  supply,  which  the  grasses 
viD  not  do  as  a  general  rule,  an  irrigation  in  the  fall  being  a  desira- 
bility and  often  a  necessity  to  insure  their  wintering  safely,  and  this 
in  some  seasons  might  prove  to  be  impossible  to  accomplish,  owing 
black  of  water  in  our  streams,  especially  if  a  large  area  had  to  be 
irrigated. 

Indiana  Experiment  Station:  Alfalfa  does  well,  but  must  be  sown 
in  drills  to  secure  a  stand.  In  the  western  part  of  the  State  it  is  not 
considered  a  profitable  crop. 

Louisiana^  Saint  Helena  Parish :  Alfalfa  did  well  on  dry,  good 
land. 

Michigan  Agricultural  College:  Alfalfa  does  well  on  dry  upland, 
Wt  does  not  get  a  good  stand  until  the  second  year.  Clover  is  con- 
sidered better  in  a  rotation  of  crops. 

Missouri  Agricultural  College:  The  soil  in  this  section  is  not 
adapted  to  alfalfa.    In  the  southern  part  of  the  State  it  is  a  success. 
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Nebraska  Industrial  College :  The  seed  was  fiown  broadcast,  and 
failed  to  maintain  itself  against  weeds. 

New  York  Experiment  Station :  Alfalfa  is  a  success.  Four  crope 
per  year  can  be  cut.  At  Houghton  Farm,  sown  broadcast,  it  failed 
to  start  soon  enough  to  keep  ahead  of  the  weeds.  Sown  in  drills  June, 
1885,  and  thorou^ly  cultivated  through  the  season,  it  was  in  bloom 
May  15.  1886,  and  gave  a  fair  crop.  About  26  per  cent,  of  the  area 
winter-Killed;  the  remainder  was  1^  feet  high,  with  rather  wiry  stems, 
at  time  of  cutting. 

Pennsylvania  State  College :  Alfalfa  set  well  the  first  year,  and 
grew  sufficiently  to  yield  several  fair  cuttings.  Height  when  in 
bloom,  31  inches.    £j!;periments  to  be  continued. 

South  Carolina  Experiment  Station:  Reports  alfalfa  as  thoroughly 
adapted  to  the  soil  and  climate,  and  considered  a  most  valuable  for- 
age plant. 

Texas  Agricultural  College:  Alfalfa  does  well  only  on  rich  land, 
and  is  a  good  crop.  In  Gonealee  County  it  does  well,  and  is  the  most 
valuable  feed  grown  there;  also  in  Travis  County. 

BARLEY  (MeUrn). 

Ghorgia,  Clay  County :  This  barley  makes  good  winter  pasturaga 

Indiana  Experiment  Station :  Melon  barley  is  not  considered  su- 
perior to  native  barley. 

Missouri  Experiment  Station:  This  variety  did  well.  Gave  s 
nice  bright  barley;  long  heads  and  plump  grain. 

Nebraska  Agricultural  College :  It  failed  to  maintain  itself  againsi 
weeds. 

New  York  Ettperiment  Stjation :  Reports  the  Melon  barley  much 
later  than  the  common  barley.  Not  considered  valuable.  HoughtoE 
Farm  reports  a  fair  crop  of  plumpbright  kernels. 

Pennsylvania  State  College:  This  variety  of  barley  grew  well 
early  in  the  season.  Yield  was  about  the  average  of  common  barley. 
Height)  36  inches;  length  of  head,  5  inches.    It  suffered  some  fron: 

BARLEY  (ItnperM.) 

New  York,  Monroe  County:  Imperial  barley  yielded  well;  a  fin6 
heavy  berry. 

CLOVER  (AMke). 

Connecticut  Experiment  Station:  Alsike  is  considered  a  valu- 
able crop. 

Colorado  Agricultural  College :  Alsike  is  admirably  adapted  tc 
our  low  alkaline  lands,  where  alfalfa  would  not  grow. 

Indiana  Experiment  Station:  Alsike  valuable  chiefly  as  a  honey 
plant. 


to  maintain  itself  against  weeds. 

New  York  Experiment  Station:  Alsike  succeeds  well  here  and  it 
a  valuable  crop.  At  Houghton  Farm  it  is  successful  as  a  forage 
plant;  one  of  the  finest  clovers.  It  was  well  in  bloom  75  days  from 
sowing. 
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Pennsylvania  State  College :  Alsike  set  well,  but  the  yield  was 
mnch  less  than  that  of  alfalfa  or  of  common  clover.  Sown  on  calca- 
wous  clay  soil.     Experiments  will  be  continued. 

Scmth  Carolina  Experiment  Station:  Plants  succumbed  to  the 
nuL 

CLOVER  {MdUotus  alba). 

Indiana  Eocperiment  Station :  This  clover  is  valuable  if  cut  and 
fed  green. 

Iowa  EMeriment  Station :  The  seed  was  sown  broadcast  in  well* 
prepared  black  loam.  Produced  one  mowing  this  dry  season.  Plants 
appeared  healthy  all  through  a  protracted  drought.  Hogs  ate  the 
freshly  cut  clover  with  avidity. 

Louisianay  Catahoula  Parish:  Reports  this  clover  as  growing 
well  and  a  good  honey  plant. 

Massachusetts y  Bussey  Institution:  This  plant  grows  well  even  on 
poor  land.     A  good  honey  plant. 

Michigan  Agricultural  College :  Melilotus  alba  thrives  wherever 
sown.    A  good  honey  plant. 

Missouri  Agricultural  Colleqe:  It  did  nicely,  giving  strong, 
healthy  plants,  whose  roots  found  their  way  into  our  stiff  subsoil. 

Nebraska  Agricultural  College :  It  failed  to  vegetate. 

New  York  Eocperiment  Station ;  A  very  good  l^e  food,  but  cattle 
have  a  decided  distaste  for  it. 

Pennsylvania  State  College:  It  grew  well  in  height,  but  spread 
only  moderately  well.    Will  experiment  further. 

South  Carolina  Experiment  Station:  This  clover  is  an  admirable 
crop,  like  the  alfalfa.     Thrives  and  flourishes  in  wet  and  dry  weather. 

JAPAN  CLOVER  {Le^deza  striata), 

Louisixmay  Saint  Helena  Parish :  This  clover  does  well. 

CORN. 

Connecticut  Agricultural  College :  Reports  the  Early  Concord  a 
valuable  variety. 

Colorado,  Jefferson  County :  Reports  the  Egyptian  Prolific  not  as 
good  a  variety  for  that  section  as  the  White  Australian. 

Louisianay  Tangipahoa  Parish :  Egyptian  Prolific  does  well  here. 

Texc^,  Oonzales  County :  Egyptian  Prolific  grows  well  and  yields 
abundantly. 

^  Pennsylvania  State  College :  The  Little  Willis  was  very  late  in 
its  development  and  failed  to  come  near  maturity. 

Virginia y  Spottsylvania  County:  White  Giant  Normandy  is  a 
splen(ud  variety ;  large,  deep  grain,  flinty,  and  very  prolific. 

COTTON. 

Arkansas,  Arkansas  County :  Jower's  Improved  did  not  do  well. 
Shine's  Early  Prolific  is  a  good  cotton ;  bolls  well  and  good  staple. 

Georgia^  Clay  County :  Jower's  Improved  is  one  of  the  best. 

Tmneseeey  Shelby  County :  Jones's  Prolific,  and  Zelmar,  cluster 
varieties,  good,  but  not  equal  to  the  Peterkin  in  yield. 

TaoMS,  Oonzales  County :  Bagley's  Prolific  did  welL 
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GRASSES. 

Colorado  Agricultural  College :  Of  the  native  grasses  sent  here 
for  trial  I  have  no  hesitation  in  saying  that  with  but  few  exceptions 
they  are  worthless  for  purposes  of  cultivation  in  this  region.  The 
kinds  I  would  except  are  Phleum  alpinum  (native  timothy),  Agro- 
pyrum-glaucum  (blue  stem),  Elymus  condensatus  (rye-grass),  Vey- 
euxia  canadensis  (mountain  blue-joint).  The  best  of  these  is  blue- 
stem,  our  best  native  upland  hay. 

The  species  worthy  of  trial  that  occur  in  this  region,  in  addition  tc 
those  just  mentioned,  are  Elymus  canadensis ,  a  rye-grass;  Turkey 
foot  {Andropogon provvncialis),  and  A.scopariv^y  Panicum  virga 
turn,  Chrysopogon  nutans  (Indian  grass,  wood-gjrass)  and  perhaps 
Muhlenbergta  glomerata.  What  is  especially  desired  for  this  regioi 
is  a  good  pasture  grass.  If  alfalfa  did  not  bloat  cattle  and  horses  w( 
might  look  no  further.  Of  the  species  not  native  to  this  region,  w( 
know  of  nothing  that  comes  so  near  meeting  this  want  as  orchard 
grass.  The  best  tame  grasses  for  this  region  are  tall  meadow,  oat 
orchard,  and  timothy,  with  tall  fescue  worthy  of  further  trial. 

Indiana  Experiment  Station:  Festuca  is  valuable  both  for  haj 
and  pasture. 

Louisiana,  Saint  Helena  Parish :  Rescue  and  Bermuda  do  well, 

Nebraska  Agricultural  College :  Grasses  from  Texas  all  failed  hen 
except  Panicum  Texanum,  which  made  a  fair  growth,  but  being  ai 
annual,  cannot  compete  with  perennial  grasses. 

Tennessee  Experiment  Station,  Knoxville :  Reports  Ericoma  cus 
pidata  a  good  grass.  Poa  Nevadensis,  like  blue-grass,  a  good  ^rass. 
Mixed  seed  from  Colorado,  fine  in  texture,  good  lawn  grass.  In  Shelbj 
County,  Kentucky  blue-grass  will  grow,  but  is  not  a  success,  excepi 
in  a  few  yards. 

Virginia,  Spottsylvania  County:  The  Department  lawn-grass 
seed  did  splendidly,  and  makes  a  fine  appearance,  notwithstanding 
the  dry  weather. 

MILLET  (Odden). 

Louisiana,  Tangipahoa  Parish :  Reports  golden  millet  as  growinj 
finely  and  a  fine  forage  crop.  In  Saint  Helena  Parish  it  also  doef 
well. 

Louisiana,  East  Baton  Rouge :  Australian  millet  is  a  success. 

Tennessee,  Shelby  County :  (iolden  millet  does  well. 

MUSKMELON  (Spanish). 

Indiana  Eocperiment  Station :  This  is  an  excellent  melon  as  growi 
here. 

New  York  Experiment  Station:  The  plants  made  a  vigorous 
growth,  but  no  fruit  ripened. 

Tennessee  Agricultural  College :  Did  not  fruit. 

OATS. 

Indiana  Experiment  Station :  Reports  the  White  Victoria  as  onlj 
medium. 

Kentucky,  Christian  County :  White  Victoria  and  Harris  botl: 
yield  well.     Valuable. 

Louisiana,  Tangipahoa  Parish :  The  Early  Burt  is  the  earliest  anc 
best  and  is  rust  proof. 
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Mississippi^  La  Fayette  County:  Burpee's  Welcome  does  not  suc- 
ceed here.    The  Early  Burt  is  a  success. 

Missouri  Agricultural  College:  White  Victoria  gave  a  tall, 
branched,  very  white,  heavy  oat,  of  medium  size;  promises  well. 

Nebraska  Agricultural  College :  White  Victoria  sown  broadcast 
failed  to  maintain  itself  against  weeds. 

New  York  Es^rimental  Station :  White  Victoria  medium  good. 
Very  closely  allied  to  the  Welcome,  diiBfering  only  in  time  of  matu- 
rity. 

Houghton  Farm :  White  Victoria  gave  a  fine  crop  of  plump,  heavy 
oats  in  well-branched  heads.     Straw  leafy  and  fairly  tall. 

Pennsylvania  State  College:  White  Victoria  a  good  variety; 
plump  and  heavy  OTain.  A  more  valuable  oat  for  this  locality  than 
the  Ilarris,  notwithstanding  the  earlier  maturity  of  the  latter. 

Tennessee  Experiment  Station,  Knoxville :  White  Victoria  did 
not  succeed. 

Virginia,  Spottsylvafiia  County:  Russian  oats  made  a  fine  yield; 
evidently  could  be  profitably  grown  here. 

POTATO  SEED  (PringU^a  Hybridized). 

Colorado  Agricultural  College :  From  this  seed  over  2,000  plants 
were  raised  and  set  out  in  the  open  ground^  55  of  the  most  promis- 
ing were  saved  for  trial  another  season.  Nearly  all  the  plants  bore 
some  tubers,  but  only  such  as  bore  tubers  of  fair  size,  close  in  the 
hill,  and  with  a  moderate  amount  of  haulm,  were  thought  worthy  of 
trial  again.  The  weights  of  such  varieties  as  were  weighed  varied 
from  3  ounces,  the  lowest,  to  4  pounds  11  ounces,  the  largest  yield 
from  one  plant. 

Connecticut  Experiment  Station :  The  potato  seed  produced  small, 
well-shaped  tubers.  At  the  Storrs  School  they  produced  remarkably, 
some  of  the  tubers  being  as  large  as  small  hens'  eggs.  They  are  pre- 
served for  planting  next  year. 

Massachusetts,  Bussey  Institution :  Reports  potato  seed  planted 
at  Pembroke.  The  experiment  was  a  great  success  in  spite  of 
drought.     Some  of  the  tubers  grew  to  be  as  large  as  a  man's  fist. 

Michigan  Agricultural  College :  The  potato  seed  gave  a  bountiful 
liarvest  of  tubers.  We  have  a  half  busnel  of  these,  which  we  shall 
test  further. 

New  York  Experiment  Station:  "Pringle's  Hybridized''  potato 
seed  grew  well.     Will  test  further. 

Houghton  Farm :  Potato  seed  gave  a  fair  crop  of  small  tubers  of 
the  most  diversified  characteristics,  which  promise  some  very  inter- 
esting results  from  future  crops. 

Tennessee  Experiment  Station :  About  two  quarts  of  small  pota- 
toes; shall  experiment  further. 

PYRETHRUM  ROSEUM. 

Connecticut  Experiment  Station :  Seed  of  this  plant  was  sown  in 
1884,  bloomed  in  1885,  and  then  died. 

Michigan  Agricultural  College:  The  seasons  are  too  cool  and 
short  for  the  profitable  growth  of  this  plant.  ^ 

New  York  i]xperiment  Station:  The  plants  grew  well,  blossomed, 
3iid  some  of  them  matured  their  seed. 

^nsylvania  State  College :  Did  not  bloom. 
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RUSSIAN  FORAGE  PLANTS. 

Colorado  Agricultural  College :  leradella  forage  plant  imported 
from  Russia  is  too  slow  of  growth  in  this  region  to  oe  of  any  agri- 
cultural value, 

Spergula  maxima:  This  plant,  like  the  last,  lacks  the  vigor  to  be 
of  value  here. 

Puff  Bean:  This  forage  plant  from  Russia  is  of  extremely  vigorous 
habit,  even  on  the  thinnest  soils,  and  is  perhaps  worthy  of  further 
trial.  It  very  closely  resembles  the  English  broad  bean  (Fata  vul- 
garis). 

Jaegar  beanf  This  bean  resembles  the  last  very  closely  and  is  of 
equalfy  vigorous  habit.     Hogs  ate  both  plants  with  avidfty. 

Yellow  lupin:  Sheep-fodder  from  Russia.  A  ,plant  of  medium 
vigor,  and,  like  all  the  lupins,  impatient  of  much  irrigation.  Would 
have  out  little  value  in  competition  with  more  vigorous  species. 

Vicia  villosa:  Sheep-fodder  from  Russia.  Height  about  3  feet. 
A  vigorous  grower;  foliage  abundant;  flowers  purple.  Worthy  of 
further  trial. 

Dakota  Territory,  Orant  County^  The  Vicia  villosa  is  well  suited 
to  this  climate  and  soil. 

Indiana  Experiment  Station :  Reports  the  Vicia  villosa  as  the 
only  variety  that  proved  of  value.     Tne  drought  affected  the  others. 

Iowa  Experiment  Station:  Reports  as  follows:  Vicia  villosa,  two 

?lats,  each  4  by  12  feet,  were  sown  May  5.  A  thin  stand  secured, 
'he  growth  was  slow  during  May  and  June.  July  and  August  be- 
ing exceedingly  dry  but  little  growth  was  made,  though  the  plants 
remained  healthy,  and  when  the  fall  rains  came  on  they  continued 
their  growth  somewhat.  The  plants  began  flowering  May  26,  and 
continued  in  flower  as  late  as  October  16.  Stood  in  the  plats  20  inches 
high,  but  the  scandent  vines  were  much  longer.  Probably  not  over 
a  ton  and  a  half  of  dry  fodder  was  produced  per  acre. 

leradella:  This  variety,  sown  May  5,  on  May  22  was  just  starting; 
on  July  3  was  5  inches  high  and  blossoming;  on  August  7  it  was  four- 
teen inches  high  and  was  mown.  The  second  growth  stood  4  inches 
high  August  21  and  was  beginning  to  blossom.  Blossoming  con- 
tinued until  October  2,  when  the  plants  stood  8  inches  high.  Plants 
resist  considerable  frost. 

Spergula  maxima :  Sown  May  5,  came  up  Majr  13,  and  grew  vig- 
orously; June  12  it  stood  14  inches  high  ana  was  in  bloom.  It  was 
sown  so  thick  that  the  plants  were  much  crowded. 

Iowa,  Kossuth  County :  None  promise  well  except  the  Blue  lupins, 
which  survived  the  drought  and  made  a  tremendous  growth  after  the 
fall  rains. 

Michigan  Agricultural  College :  All  made  a  fair  growth  for  the 
season,  which  was  very  dry,  and  seem  promising  enough  to  warrant 
further  trial. 

Missouri  Aqricultural  College :  The  Puff  and  Jaegar  beans  were 
not  a  success  here.  Vicia  villosa  perfectly  suits  soil  here,  and  is  a 
very  promising  plant. 

Jsew  York  Experiment  Station :  None  of  these  seem  adapted  to 
the  soil.         J 

Houahton  Farm  reports  as  follows: 

leraaella:  Growth  small;  kept  fresh  and  green,  despite  the  drought, 
until  after  several  hard  frosts;  eaten  eagerly  by  cows;  might  prove 
a  good  grazing  plant. 


1  after  the  crop  was  gathered. 

ftp  Jersey,  Salem  County:  Vicia  villosa  and  leradelladid  not  auc- 
irell.  Spergula  maxima  grew  very  well  and  would  yield  a  large 
mt  of  fodder.  It  does  not  stand  up  well,  which  is  a  diaadvan- 
The  plat  was  mown  pretty  close  June  19,  and  all  but  a  little 
□d  the  edg^  was  killed  out  by  the  drought,  A  few  plants  in  the 
Brs  show  that  it  resists  quite  severe  frosts. 
S  bean  was  planted  in  drills  about  1  foot  apart  May  5.  Begiaa 
losBom  June  9,  and  continued  until  July  3.  Plants  8tood^33 
is  high.  In  July  and  August  the  plants  suffered  considerably 
drought.  A  ratner  small  crop  of  beans  was  produced.  Would 
itless  do  better  in  this  climate  in  a  more  favorable  season.  Some 
ings  that  have  come  up  since  the  fall  rains  show  that  this  bean 
bs  frost  almost  as  well  as  red  clover. 

^ar  bean:  Same  report  as  puff  bean,  except  that  these  seemed 
effected  by  the  dry  weather. 

lie  lupins:  Two  small  plats  were  sown  May  5,  in  drills  about  one 
apart,  and  cultivated  with  the  hoe.    Blossomed  about  July  3. 
ast  7  the  plants  stood  35  inches  high  and  appeared  promismg. 
'  were  much  reduced  in  size  by  the  dry  weather. 
lUow  lupins:  Report  the  same  as  in  Blue  lupins,  except  that 
measured  but  19  inches  Aumist  7,  when  in  blossom. 
nnsylvania  State  College :  None  of  these  did  well  except  Vicia 
>aa :  Uiat  grew  luxurianfly,  and  was  still  blossoming  after  severe 
.    Cattle  ate  it  with  avidity  when  in  the  fresh  state. 
xas.  Limestone  County;  The  sheep-fodder  and  hog-bean  are  a 
able  addition  to  our  forage. 

irginia,  Hampton  School;  Made  a  fine  growth,  but  not  thought 
rior  to  the  black  or  cow  pea  for  this  locality, 
irginia,  SpotUylvania  County :   8heep>forage  made  a  fine  yield, 
ia  valuable. 

SORGHUM  (White  JfHoan). 

diana  Experiment  Station;  Reports  this  variety  only  medium. 
i$90uri  Experiment  Station:    It  did  admirably. 

8UOAR  BEET. 
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Louisiana  Experiment  Station:   Sugar  beets  grew  very  large. 
The  largest  sugar  content  was  July  13,  3  per  cent. 

Louisiana^  Catahoula  Parish :  The  suear  beet  was  a  success. 

Ma^sachusettSy  Bussey  Institution :  This  beet  did  well  at  Pem- 
broke. 

Mississippi,  La  Fayette  County :  It  did  well,  yielding  bountifully. 

TEOSINTE. 

Louisiana,  East  Baton  Rouge  Parish :  Reports  teosinte  planted 
too  late  to  mature  seed.  November  8,  height  10  feet.  Put  forth  from 
20  to  40  stalks  from  the  first  stalk.  If  it  can  be  planted  early  enough 
to  mature  seed  will  be  one  of  the  finest  forage  plants  grown  here. 

Louisiana,  Tangipahoa  Parish:  It  maae  a  wonderful  growth; 
stock  very  fond  of  it. 

Lousiana,  Saint  Helena  Parish :  Teosinte  bids  fair  to  make  one  of 
our  best  forage  plants,  and  will  ripen  seed  if  planted  by  March  1. 
Gives  three  to  four  cuttings. 

Mississippi,  La  Fayette  County:  It  is  the  most  prolific  forage 
plant  I  ever  saw. 

Texas,  Limestone  County :  If  planted  very  early,  the  teosinte  is  a 
most  prolific  and  valuable  forage  plant  here. 

Tennessee.  Shelby  County :  It  did  not  succeed  well;  perhaps  was 
planted  too  late;  still  have  hope  of  it. 

TOBACXJO. 

Colorado  Agricultural  College :  Nine  varieties  of  tobacco  from 
the  Department  of  Agriculture  were  grown  the  past  season.  The 
seed  was  sown  in  a  mnd  hot-bed  April  27,  and  transplanted  to  open 
ground  June  1,  not  a  plant  failing  lo  grow.  Our  notes  on  these  va- 
rieties are  as  follows: 

Vuelta  Abajo:  This  variety  is  a  vigorous  grower.  Leaf  smooth; 
shape,  ovate-lanceolate;  greatest  length  of  leaf,  35  inches;  width,  20 
inches .     It  is  a  late  variety,  and  did  not  ripen  well. 

Figi  Orinoco:  Leaf  coarse;  shajje,  lanceolate;  greatest  length  of  leaf, 
34  inches;  width,  15  inches.  This  variety  ripened  and  colored  a  deep 
yellow. 

Cabonir  A  dark  green,  rough  leaf  when  growing,  which  cured  into 
a  reddish-brown;  greatest  length  of  leaf,  33  inches;  width,  13  inches. 
Quality  good. 

Big  Ormoco:  Has  a  rough,  dark  leaf  when  growing,  which  did  not 
ripen  thoroughly;  greatest  length  of  leaf.  38  inches;  width.  20  inches. 

General  Grant:  Leaf  rough  and  crimi)led;  sha^e,  ovate-lanceolate; 

greatest  length  of  leaf,  38^  inches;  width,  17  inches.  Much  like 
olden  Leaf  in  flavor,  color,  and  desirability. 

Hungarian:  This  variety  cured  a  light  yeuow  leaf  of  mild  flavor; 
longest  leaf,  34  inches;  width,  15  inches. 

The  experiment  with  this  plant  is  not  yet  complete,  as  the  leaf  needs 
more  age  before  one  can  speak  definitely  as  to  the  desirability  of  these 
varieties  for  this  region  and  as  to  the  quality  of  the  tobacco  grown. 

Competent  iudges,  however,  at  this  stage  of  the  experiment,  speak 
favorably  of  the  burning  qualities  and  flavor  of  the  kinds  grown,  so 
that  another  Reason's  trial,  and  with  early  maturing  varieties,  would 
settle  the  question  of  the  profitable  culture  of  the  tobacco  plant  in 
this  State. 
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Parts  of  Colorado  would  seem  to  possess  some  positive  advantages 
over  the  Eastern  States  in  the  culture  of  tobacco,  and  these  are: 
first,  a  long  dry  season,  insuring  the  ripening  of  the  latest  kinds;  sec- 
ond, the  presence  of  irrigation,  enabling  us  to  set  out  plants  at  the  earli- 
est pofisiole  moment  and  insuring  a  perfect  standi  and,  third,  the  ab- 
sence of  fall  rains  would  assure  to  us  the  perf ^t  curing  of  the  leaf. 

Tennessee  Experiment  Station,  Knoxville:  Bi^  Orinoco  very- 
good.  White  Burley  very  good.  Gooch's  Broad-leaf  fine;  leaves 
18  inches  long  and  9  wide. 

Virginia,  Hampton  Normal  School :  Connecticut-seed  Leaf  made 
a  fine  growth;  rather  coarse  and  heavy  in  quality. 

TREE  (Tartarian  mapU), 

Colorado,  Jefferson  County :  Made  but  little  growth;  seems  tender. 
Indiana  Experiment  Station :  Did  very  poorly. 
Michigan  Agricultural  College :  It  makes  a  desirable  ornamental 
shrub  here. 
Missouri  Agricultural  College :  It  is  not  entirely  hardy  here. 
Texas  Agricultural  College :  The  plants  summer-killed, 

TXTRNIPS. 

Connecticut  Experiment  Station :  All  the  varieties  of  field  turnips 
did  well  andproved  distinct  and  Valuable. 

Indiana  Mxperiment  Station :  Purple  Top  Strap-leaf  is  the  best. 
Milan  Strap-leaf  next.    The  Garden  Kose  did  not  do  well. 

Louisiana,  Tangipahoa  Parish :  All  the  varieties  of  turnip  did 
well. 

East  Baton  Rouge  Parish :  Reports  all  the  turnips  as  doing  well — 
better  than  any  other  raised  there. 

La  Fourche  Parish :  Reports  the  Purple  Ton  as  giving  excellent 
results,  although  the  weather  was  exceedingly  ary. 

Massachusetts,  Bussey.  Institution :  The  turmps  all  did  well  at 
Pembroke. 

New  York,  Monroe  County :  The  turnips  were  excellent.  Did  well 
in  the  hands  of  five  or  six  pcurties. 

Texas,  Limestone  County :  The  turnips  are  a  success,  especially 
the  Purple  Top, 

Tennessee  Experiment  Station :  Great  Southern  Prize  good  for 
peens.  Purple  Strap-leaf  very  productive  and  keeps  well.  White 
Norfolk  Extra  very  productive.  Red  Top  Globe  best  of  all  for  qual- 
ity and  productiveness.  All  the  turnip  seed  was  sown  August  15 
and  turnips  gathered  November  4. 

Tennessee,  Shelby  County :  Garden  Rose  and  Milan  Strap-leaf  extra 
gooi 

WHEAT. 

Michigan  Agricultural  College :  Reports  that  the  imported  varie- 
ties—Genoese, White  Crimean,  Egyptian,  and  Indian— -grew  vigor- 
ously in  the  fall,  but  were  not  sufficiently  hardy  to  withstand  the 
I  winter.  The  Extra-Early  Oakley  also  proved  too  tender  for  this  lati- 
tade.  The  Diehl  Mediterranean  is  a  bearded  variety,  having  heads 
»bont  3  inches  in  length.  The  straw  is  long  and  strong,  b^ing  about 
Heet  in  length  over  the  whole  plat;  no  smut  or  rust^  3  t6  6  stalks  to 
tie  stool;  thick  on  the  groimd;  ready  for  harvesting  July  1,  the  berry 
i^  plump  and  hard.    McGhee's  White  showed  some  rust  on  the 
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leaves,  and  a  good  many  stalks  were  out  down  by  the  "fly;''  no 
smut^  but  ripened  unevenly. 

Missouri  Exj>eriment  Station:  Reports  the  Crimean  a  coarse 
wheat,  mostly  winter-killed.  The  plants  saved  made  a  grand  head 
to  look  upon — long,  full,  and  eviaently  very  prolific,  but  a  large, 
coarse  wheat.  The  Indian  and  Egyptian  wheat  all  winter-killed. 
The  Diehl  Mediterranean  stood  the  winter  well  and  gave  a  good  berry, 
but  ripened  late.  The  Genoese  was  a  failure,  giving  a  very  poor  re- 
turn. The  McGhee  White  gave  a  moderate  yield  of  a  most  beautiful 
wheat,  of  light  color,  with  a  glazed  or  pearly  luster.   Ripened  June  16. 

Nebraska,  Pawnee  County :  The  Sheriff  wheat  winter-killed  badly. 

New  York  Experiment  Station:  Diehl  Mediterranean  is  well 
adapted  to  this  climate.  Martin's  Amber  is  first-class.  Genoese, 
White  Crimean,  and  Egyptian  are  failures  as  winter  varieties  and  of 
no  value  as  spring  varieties,  the  grain  not  maturing  sufficiently.  The 
last  is  not  the  true  Egyptian  wheat  {Triticum  vulgar e,  var.  com- 
positum).  This  variety  nas  a  simple  panicle;  the  true  Egyptian 
wheat,  as  usually  understood,  has  a  composite  head,  according  to  all 
authorities. 

Pennsylvania  State  College :  Reports  eight  varieties  sown  side  by 
side.  From  observation  taken  October  31, 1885,  the  White  Crimean^ 
Genoese,  and  Egyptian  were  doing  excellently.  The  Indian  did  not 
come  up  well.  All  the  imported  varieties  winter-killed.  The  expos- 
ure was  somewhat  exceptional,  it  is  tru^;  nevertheless  they  seem  too 
delicate  for  our  winters  here.  At  the  same  date  (October  31^  it  was 
noted  that  the  McGhee  and  Early  Oakley  had  a  good,  deep  color,  and 
were  well  advanced.  The  Diehl  Mediterranean  had  an  excellent  color, 
was  well  stooled,  and  taller  than  either  of  the  other  American  varie- 
ties. Martin's  Amber  was  inferior  in  color,  and  not  very  well  stooled. 
The  final  height  attained  by  all  these  varieties  was  about  4^  feet 
The  straw  seemed  nearly  alike  in  stiffness.  The  Diehl  Mediterranean 
was  the  only  one  bearded.  The  yield  from  one  quart  of  seed  was: 
McGhee,  22  pounds;  Extra-Early  Oakley,  22  pounds;  Diehl  Mediter- 
ranean, 60  pounds;  Martin's  Amber,  13  ounces.  All  suffered  consid- 
erably from  the  *  *  fly.''  We  are  trying  the  first  three  American  varie- 
ties again. 

South  {Carolina  Experiment  Station:  Reports  the  Extra-Early 
Oakley  a  verjr  early  variety-  yielded  an  excellent  crop;  an  admirable 
variety  for  this  latitude,  and  much  valued.  Yielded  about  20  bush- 
els per  acre.  McGhee's  White — another  excellent  variety,  a  week 
later  than  the  Oakley,  yielded  well;  a  good  Southern  wheat.  The 
Diehl  Mediterranean-^an  excellent  bearded  variety,  rather  late,  but 
made  a  fine  yield.  The  Four-Rowed  Sheriff — too  late  for  this  lati- 
tude. The  Egyptian,  Crimean,  and  Indian  varieties  were  all  killed 
by  cold.  Martins  Amber  was  about  half  killed;  yield  unsatisfactory. 
These  varieties  were  all  drilled,  and  cultivated;  all  fertilized  alike 
and  closely  observed. 

Virqimay  Hampton  School :  The  Red  Mediterranean  seems  to  be 
the  only  wheat  that  is  at  all  sure  here. 

REPORTS  FROM  C0RRE3P0NDJENT3. 

ALABAMA. 

Oi*asse8  and  forage  plants:  Grasses  are  very  little  grown  in  Northern  Alabajna, 
but  we  badly  need  something  that  will  afford  good  pasture.  Crab-grass  grows  in 
abundance,  and  makes  excellent  hay.    Alfalfa  does  well,  but  very  little  is  planted. 


mac-prooi  oats,  o 
?j  grows  finely  c 
in  October. 

Af.AHKA, 

aiiu  The  land  Uwa  are  such  th&t  the  privilege  of  acquiring  a  title  to  land  'is 
ShIj  denied,  hence  tfiere  is  no  encouragement  to  agriculture  on  any  extended 
;  otherwiae  it  is  believed  cattle-raising,  at  leeiet,  would  be  lar^ly  followed, 
hores  are  never  covered  for  any  length  of  time  by  snow  in  the  winter,  so  oattl« 
been  known  to  live  through  the  winter  without  otlier  food  than  what  they 
d  themselves.  The  climate  is  probably  too  rainy  for  grain  cxtlture  In  this  part 
Uska.  Barley  and  oats  grow  luxuriantly,  but  are  difficult  to  ripen  and  cure. 
Ahy  and  clover  grow  luxuriantly.  Wheat  has  not  been  fairly  tested. 
getabU*:  The  following  are  all  the  vegetables  that  can  be  grown  here  with 
t:  PoUttoes,  plant«d  in  April;  cabbage,  cauliflower,  turnips,  peas,  lettuce, 
,  cwTots,  and  salsify,  planted  in  May,  Tbe  above  have  been  raued  with  suc 
and  in  quantities  to  suit  the  demand.  Tomatoes,  cucumbers,  com,  melons, 
pkins,  dtc.,  will  not  grow.  In  Klawoek  there  is  no  farming  carried  on;  the 
Cry  is  heavily  wooded,  although  there  are  several  clear  tracts  of  land  which 
1  with  comparatively  small  outlay  of  money  be  turned  into  good  farms.  How- 
the  cost  and  opportunities  of  transportation  between  the  different  points  in 
beast  Alaaka  would  make  it  almost  impossible  at  present  to  find  a  paying 
ut  for  prodncU  raised. 

AKKANSAS. 

OMM  and  foraoe  plantt '  Uillet  is  the  chief  forage  plant.  It  is  planted  in  June. 
i  rod  clover  Is  grown.  The  different  kinds  of  graflses  are  not  grown  extensively, 
^xpeiimeDts  are  teaching  us  that  this  is  a  fine  grasg  country.  Crab^grasB  makes 
(cellent  pasture  and  is  used  for  ha3'.  The  usual  time  for  sowing  clover,  blue, 
thy,  ana  herd's  erase  is  in  the  month  of  February,  lliere  la  a  desire  to  try 
r  varietiea  than  Uiose  we  now  have.  Bermuda  gross  Is  our  beat  grass  for  lum- 
grazing,  and  on  rich  land  makes  fine  bay.  Jobnson  gross  has  proved  a  great 
SH  to  all  who  have  tried  it.  AlfsUfa  and  red  clover  grow  finely  here  on  our 
Und,  It  is  a  difficult  matter  to  get  the  people  aroused  to  the  vait  importance 
iving  more  tLme  and  attention  to  different  grasses  and  forage  plants. 
■am;  We  commence  plowing  in  February.  Amber  wheat  and  similar  varieties 
lie  best  in  our  locolitv.  Our  climate  requires  a  wheat  that  is  early  and  will 
)  the  nut.  The  W^er  wheat  is  a  popular  variety.  Wheat  and  rye  are  sown 
Ttober.  Eye  is  a  profitable  crop  if  sown  earlier.  We  are  growing  more  grain 
'~m  ctAton.    Late  com  has  proved  to  be  best  for  our  climate,  uiakmg  the  lu'^- 
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Egyptian  and  eight-rowed  com.  Only  the  early  varieties  of  com  will  mature  in 
Northern  California.  In  the  southern  part  of  the  State  it  makes  a  large  and  valua- 
ble crop.  Flax  is  grown  for  its  seed ;  sometimes  one  and  a  quarter  tons  are  produced 
per  acre.    Barley  known  as  the  Coast  Range  variety  is  a  profitable  grain. 

Qrasaea  and  forage  plants:  Very  few  grasses  are  raised  in  Northern  California. 
Alfalfa  is  grown  along  the  river  bottoms  or  in  places  that  can  be  irrigated;  it  is 
used  in  Eastern  California  for  hay;  it  yields  two  cuttings  a  season  on  dry  land. 

Timothy  and  red-top  do  well  on  wet  land,  and  yield  from  eight  to  ten  tons  of  hay 
per  acre.    In  Central  California  white  Chili  wheat  and  white  wild  oats  are  sown  for 

lorage. 

Vegetables:  Vegetables  grow  to  perfection,  and  gardeners  plant  nearly  every 
month  in  the  year  in  the  southern  section.  The  Lima- bean  is  a  valuable  crop  in  the 
south. 

CONNECTICUT, 

Orass  and  forage  plants  r  Clover,  timothy,  red  top,  orchard  grass,  blue  grass, 
tall  fescue,  red  and  white  clover,  and  alsike  are  the  most  profitable. 

'Grain:  Wheat,  yellow  Dent  com,  barley,  oats,  and  buckwheat  are  the  principal 
grains. 

Spring  plowing  usuallv  begins  April  1  and  grain  sowing  about  April  10.  Com 
ripens  in  m>m  90  to  100  oays  from  planting. 

Vegetables:  The  melon  trade  is  growing,  particularlv  the  small  ereen-fleahed 
varieties  of  musk-melon.  Hackensack  stands  at  the  head.  We  plant  the  first  week 
in  May.  The  leading  vegetable  in  the  southwest  is  the  onion.  There  are  growers 
who  plant  twenty  to  thirty  acres  annually.  The  average  vield  is  three  hundred  to 
four  hundred  bushels  per  acre;  the  principal  market 'for  this  product  is  New  York 
City.  Carrots  are  raised  in  large  quantities,  more  particularly  for  'stock  and  horse 
feeding.  Piunpldns,  largely  grown  for  cattle  and  hog  feeding;  time  for  planting 
about  Jiine  10. 

DAKOTA. 

Grasses  and  forage  plants :  Only  wild  grasses  grown  at  present.  Clover,  alfalfo 
and  the  hardier  grasses  would  do  well,  as  the  winters,  although  extremely  cold,  are 
not  subject  to  thaw,  which  causes  grasses  to  winter-kill.  The  country  being  new, 
grasses  have  not  been  cultivated.  Native  grasses  are  preferable  to  anv  others; 
their  fattening  qualities  are  greater  than  the  native  or  tame  grasses  of  Illinois  <x 
Iowa. 

Grain:  The  varieties  of  spring  wheat  grown  in  Southwestern  Dakota  have  a  world- 
wide reputation  for  producm^  the  best  quality  of  flour.  Spring  varieties  of  wheat  are 
harvested  118  days  from  sowing.  The  early-sown  grain  produces  a  larger  yield,  and 
a  ereat  effort  is  made  to  get  seeding  done  by  the  10th  of  April.  In  1§86  wheat 
yielded  from  0  to  30  bushels  to  the  acre.  Fall  plowing  is  necessary  for  the  best  yield 
for  wheat.    Scotch  Fife  is  the  favorite  varietyi 

Our  principal  market  crop  is  flax.  Welcome  oats  is  a  favorite  variety.  Com  does 
well  planted  any  time  from  the  last  week  in  April  to  May  25.  Rice-corn  is  a  variety 
that  should  be  cultivated  and  improved  by  the  settlers  in  Dakota.  Barley  does  better 
sown  about  the  20th  of  April.  Amber  cane  does  well,  but  has  not  been  extensively 
grown  for  lack  of  mills. 

Vegetables:  Nearly  all  kinds  of  vegetables  are  of  excellent  quality  and  very  pro- 
lific. Some  of  the  carrots  are  2  feet  long.  Specimens  of  Early  Rose  potatoes 
weighed  6  pounds.  They  average  175  bushels  per  acre.  Sugar-beets,  tunups,  and 
rutabagas  are  extensively  raised  for  stock-feeding.  The  southern  section  seems 
peculiarly  adapted  to  root  crops  of  all  kinds.  Tomatoes  and  melons  rarely  mature, 
on  account  of  frost. 

FLORIDA. 

Grasses  and  forage  plants :  On  the  Gulf  border  of  Florida  the  yellow  Millo  maize 
and  Johnson  grass  nave  been  reported  by  ^ood  farmers  as  excelling  all  other  forage 
plants.  Alfalfa  is  pre-eminent  for  hay,  soiling*  and  green  manurmg.  It  does  not 
need  re-seeding.  Bermuda  grass  is  unexcelled  for  pasture,  and  once  established  is 
permanent.    However,  the  principal  dependence  is  the  wild  native  grasses. 

Grain :  Oats  acclimated  here  are  far  superior  to  any  variety  raised  north.  They 
are  planted  as  late  as  December.  For  pasturage,  sowing  begins  in  October.  Rye 
and  barley  are  sown  in  October,  and  yield  well,  but  the  weevS  cannot  be  kept  from 
the  grain  when  it  is  matured.  Northern  rye  will  not  grow  successfully  here,  as  it 
does  not  head  out. 
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There  are  two  distinctive  kinds  of  v^tsbles  grown  here— winter  and 
early  vegetable  business  is  steadily  increasing  with  the  facilities  for 
Ail  kinds  of  v^^etables  grown  in  the  United  States  can  be  successfully 
t  some  time  of  the  year.  Seed  can  be  planted  at  any  time  after  the 
mmer,  and  suffers,  as  a  general  thing,  no  cheeky  as  the  winter  temper- 
alls  below  50  degrees  Fahrenheit. 

GEORGIA. 

d  famge  plants :  Very  little  attention  is  given  to  grasses  in  Eastern 
iceme  is  the  best-paying  clover  we  have;  crab-grass  and  crow-foot 
!nt  hay.  Would  like  grasses  in  Southwest  G^)rgia  adapted  to  our 
the  western  section  Bermuda-grass  was  introduced  some  years  ago;  it 
tuce  seed,  but  is  easily  propagated  by  the  roots.  Seven  tons  have  been 
he  acre.  Our  forage  consists  mostly  of  oat  straw. 
e,  oats/ and  com  are  our  grain  crops.  Corn  is  planted  in  March  and 
>riL  Kaffir  com  is  creating  a  great  deal  of  excitement  in  Western 
has  proved  to  be  an  excellent  forage  plant.  The  seed  commands  a 
ut  will  be  within  the  reach  of  all  by  another  year.  Indian  com  is 
as  a  forage  plant  in  the  northern  section.  Com  should  be  procured 
calities  and  renewed  every  two  or  three  ^ears.  Wheat  is  not  as  sue- 
as  in  higher  latitudes.  Wheat  is  sown  m  the  months  of  Oc^ber  and 
The  Burt  rust-proof  oats  are  two  weeks  earlier  than  other  oats,  but 

not  as  heavy. 

-  In  Central  Georgia  dwarf  peas,  though  not  so  fine  flavored  as  some 
referred.  Among  the  best  varieties  of  s<iuash  are  yellow  crook-neck 
larrow  for  fall  and  winter.    Early  varieties  of  Irish  potatoes  are  best, 

can  be  grown.  The  sweet-potato  is  entitled  to  more  consideration, 
aent  should  import  new  varieties  from  South  America.  The  sweet- 
rioratin^in  the  South,  losing  its  keeping  qualities  from  continual  prop- 
cuttings  and  sprouts.  Potatoes  planted  in  February  mature  in  June, 
p  planted  August  10  will  mature  by  frost.  This  crop  keeps  through 
nd  spring.  Almost  every  variety  of  vegetables  and  fruit  grow  well 
ne  for  sowing  varies  every  year,  owing  to  the  difference  in  the  jseasonsf 
I  best  to  plani;  and  sow  something  every  month.  Flat  Dutch  turnips 
d  in  the  spring;  yellow  rutabaga  and  purple-top  in  the  fall.  In  the 
of  Georgia  carrots  and  parsnips  are  not  grown. 

LOUISIANA. 

d  forage  plants :  Millo  maize,  the  sorghums,  and  millets  may  be  grown 
her  for  grain  or  forage  crops.  Sorghum  is  planted  in  April;  mulet  is 
'  or  June.  Teosinte  bids  fair  to  be  one  of  our  most  valuable  forage 
ue  grass  is  good  winter  pasture.  Crab-grass  makes  our  best  hay.  m 
lisiana  cow-pea  is  the  prmcipal  reliance  of  the  planters  for  hay. 
the  central  part  of  the  State  the  old  reliable  gourd-seed  variety  of  com 
opular.  The  flint  variety,  on  account  of  its  hardness,  is  rarely  planted, 
ead.  Oats  are  sown  about  the  10th  of  January.  In  the  eastern  sec- 
and  rice  are  the  principal  grains.  Rye  and  barley  grow  weU,  but  are 
>  any  extent.  Rye  makes  poor  pasturage,  and  barley  is  of  but  little 
same  purpose.  Sorghum  is  extensively  raised  here  for  sirup  and  f or- 
rusts,  ana  but  very  little  is  sown. 

:  Most  of  the  garden  ve^tables  are  planted  between  February  and 
^est  peas  in  Eastern  Louisiana  are  marrowfat;  the  dwarfs  are  not  fruit- 
o  pay  for  culture.  DrumheEtd  and  Flat  Dutch  cabbage,  red-top  and 
iimips  are  the  favorites.  The  pole  bean  and  the  black  wax  are  prefer- 
melon  seed  from  the  Department  of  Agriculture  the  first  year  made  a 
tie  melons  split  open  in  the  .sun,  but  the  year  following  melons  were 
he  same  seed,  many  of  which  weighed  over  40  pounds.  Asparagus, 
8,  and  spinach  do  not  come  to  perf  ectidn  here.  In  Southwestern  Lou- 
vegetables  are  sown  from  the  1st  to  the  10th  of  March;  fall  vegetables 
fco  the  10th  of  August.  There  is  a  growing  demand  for  the  early  vari- 
nds  of  vegetables. 

MAINE.  *■' 

i  forage  plants :  Timothy  and  red  clover  were  formerly  the  only  grasses 
ate  years  several  other  varieties  have  been  added  with  satisfactory  re- 
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suits.  Red-top,  Kentucky  blue-grass,  orchard  ffrass,  alsike,  and  white  clorer  are  now 
largely  grown.  A  mixture  of  oats,  wheat,  and  barley  is  quite  extensively  raised  for 
feed.  But  little  rye  or  buckwheat  is  raised  in  the  southern  part  of  Maine.  In  addi- 
tion to  the  other  grasses  given,  foul  meadow  and  blue  joint  are  extensiv^y  grown 
on  low  and  swampy  land. 

Grains:  Spring  plowing  is  sometimes  begun  earlier  than  May  1.  A  mlxtorsof 
oats,  wheat,  and  barley  is  quite  extensively  raised  for  feed.  Peas  are  sometimes 
added  to  make  it  more  valuable. 

Among  small  grains  oats  have  much  the  largest  average;  barley  comes  next. 
Wheat,  rye,  and  buckwheat  receive  little  attention.  Large  quantities  of  sweet  and 
Dent  corn  are  grown  to  feed  while  in  a  green  state. 

VegetableB:  Our  chief  vegetables  are  cabbage,  beets,  carrots,  tomatoes,  and  tur- 
nips. The  date  of  planting  gardens  is  about  the  middle  of  May,  and  all  the  varieties 
are  planted  about  the  same  time*  Potatoes  are  grown  to  a  greater  extent  in  the 
soutnwestern  part  of  Maine  than  any  other  vegetable,  but  immense  quantities  of 
cabbage  are  raided  in  a  few  towns  in  the  southern  jportion. 

Pumpkins  are  grown  for  stock  in  all  localities.  Squashes  and  tomatoes  a^e  ipown 
by  nearly  every  farmer,  and  large  quantities  are  raised  by  market  gardeners  m  the 
BOuUieri)  section. 

MASSACHUSETTS. 

Orctsaes  and  forage  plants:  Timothy,  red-top,  and  clovers  are  the  most  popular 
grasses.    Hungarian  and  millet  are  sown  as  '*  catch  crops  **  for  forage. 

Grain:  The  grains  are  com,  oats,  rye,  barley,  and  wheat. 

Vegetables:  Sweet  com  is  planted  every  ten  aays  from  April  10  to  June  17.  Abe 
general  thing  vegetables  are  planted  too  early..  Later  planting  would  produce  bel- 
ter results.  Among  the  best  varieties  of  peas  are  First  and  Best  and  McLean*s  Ad- 
vancer. 

MICHIGAN. 

Onuses  and  forage  plants:  The  northern  part  of  Michigan  Is  second  to  none  for 
clover  and  grasses.  Mammoth  clover  is  grown  to  some  extent  for  plowing  under. 
In  the  southwestern  part  a  field  of  alfalfa,  sown  for  the  first  time  last  spring,  stood 
the  summer  drought  better  than  red  clover.  Timothy  is  considered  the  best  for  hay. 
Medium  red  clover  preferred. 

Grain :  There  is  no  part  of  the  State  better  for  winter  wheat  than  the  northern 
portion.  Spring  wheat  is  found  to  succeed  better  than  fall  wheat  in  average  seasons. 
In  the  central  part  of  the  State  the  Clawson  is  the  most  popular  at  present.  Mar- 
tin's Amber  and  Centennial  are  growing  in  favor.  Welcome  oats  are  good.  The 
Russian  variety  is  a  Uttle  late.  Barley  does  well.  What  we  need  most  is  a  good  and 
early  field  corn.  The  flint  varieties  succeed  best.  The  Dent  varieties  are  rather 
late.  Com  planting  begins  about  the  10th  of  May  and  continues  up  to  the  Ist  of 
June.  One  uundred  bushels  per  acre  is  considered  a  good  crop,  but  a  hundred  and 
twenty  bushels  are  not  tmcommon  in  favorable  seasons  Mrith  good  cultivation.  The 
seasons  are  too  short  in  the  northern  part  of  the  State  to  mature  all  varieties  of  com 
and  potatoes.  Early  Concord  sweet  com  proved  to  be  the  best  late  sweet  com  ever 
planted  in  the  southeastern  part  of  the  State. 

Vegetables :  All  vegetables  do  well  here.  Early  Flat  Dutch  cabbage  is  always  sore 
to  head,  also  the  Winningstadt.  The  Hubbard  squash  is  the  best  insiriety  for  winter. 
The  season  in  the  northern  part  of  the  State  is  short  and  the  growth  of  vegetables 
very  rapid. 

MINNESOTA. 

Grasses  and  forage  plants :  As  yet  we  depend  mostly  on  native  grasses,  though 
some  farmers  are  beginning  to  seed  with  timothy  and  red'-top. 

Grain :  Wheat,  oats,  barley,  rye,  and  early  com  are  grown.  No  winter  wheat  is 
raised.  Spring  wheat  is  sown  as  soon  as  the  ground  will  permit.  Fife  and  blue- 
etom  wheats  and  white  Russian  oats  are  the  stemdards.  Scotch  Fife  makes  the  best 
flour  under  the  new  process.     Wheat  and  oats  are  almost  invariably  sown  On  f^ 

Slowing.    Spring  plowing  for  corn  and  wheat  is  done  from  the  10th  to  the  26th  of 
[ay.     Spring  rye  is  raised  to  some  extent. 
Vegetables :  Potatoes  and  rutabagas  are  the  main  crop.    Garden  vegetables  are 
grown  for  home  consumption.    Marblehead  squash  and  Stowell's  evergreen  sweet 
com  are  favorites. 
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MISSISSIPPI. 

Ortuses  and  forage  plants :  Our  red*olay  lands  produce  excellent  red  dorer, 
which  is  the  moet  popvuar  of  the  grasses  as  a  fertilizer  and  forage  plant.  Bermuda 
grass  is  unequaled  for  grazing.  Our  planters  are  just  beginning  to  find  out  that 
S^rzss  is  their  beet  friend.  German  millet  is  cultivated  to  some  extent  and  yields 
abundantly.  In  the  eastern  section  we  need  some  new  varieties  of  clover  and 
grasses  for  forage.    Crab-grass  will  surpass  anything  in  yield  and  quantity. 

Grain :  Red  rust-proof  oats  is  the  only  varietv  that  will  do  well  in  Central  Mis- 
sissippi. Grain  sowing  is  usually  begun  in  Feoruary  and  March — in  the  southern 
part  of  the  State  early  in  February.  We  want  a  rust-proof  wheat.  Wheat  growing 
hfts  proved  unprofitable  for  several  years,  and  very  few  farmers  are  en^raged  in  it. 
Nearly  every  variety  fails  to  be  rust  proof,  and  rust  is  a  deadly  foe  to  wheat  in  this 
kxsalitT.  Cotton,  which  is  our  principal  crop,  is  planted  in  April.  Rye  is  cultivated 
to  some  extent  Jthough  meetly  for  early  spnng  pasture. 

Vegetablea :  We  are  favorably  situated  for  the  business  of  gardening,  and  most 
▼egetablee  can  be  successfully  grown  with  ordinary  skill  and  labor.  Some  vege- 
tables can  be  raised  all  the  year  round.  Gathered  82  different  varieties  at  one  time 
the  Ist  of  May.  In  the  southern  section  the  wax-bean  cannot  stand  the  long  hot 
fommer.,  and  in  the  western  part  of  the  State  turnips,  rutabagas,  and  cabbage  are 
g«Derally  f ailuree.  Beauty  of  Hebron  potatoes  proved  excellent.  All  turnip  seed 
receiTed  from  the  Department  of  Agriculture  was  tmusually  fine,  particularly  the 
red-top  and  white  globe. 

MONTANA. 

Onmm  cmd  forage  plante :  We  have  had  little  experience  with  grasses.  We  need 
a  deep-rooted  grass,  capable  of  enduring  drought.  Our  most  desirable  grasses  are 
timotiiy,  aifg^fts  orchard,  and  red-top.  In  the  eastern  part  of  the  Territory  millet 
is  the  most  detirable. 

Qrain :  All  kinds  of  grains  yield  well  in  Central  Montana.  The  best  wheat  and 
btrtoy  are  n^sed  on  bench  lands.  The  most  popular  varietieii  of  wheat  are  Scotch 
Fife  and  white  Sousse.  Two-row  barley  is  a  very  satisfactory  crop^  We  should  be 
able  to  raise  an  early  variety  of  com,  but  as  yet  but  little  attention  has  been  given 
to  this  grain.  White  flint  promises  to  be  the  best  variety.  All  field  crops  in  this 
ocwmtry  require  irrigation  to  insure  a  good  yield.  Too  little  attention  nas  been 
pven  to  raising  crops  that  will  withstaiid  drought.  Early  amber  cane  attains  a 
2ood  growth  and  makes  fine  forage  for  stock,  but  will  not  succeed  as  a  sugar-^o- 
dncins^  plant.  Oats  are  more  extensively  sown  than  any  other  grain.  MorrslSn- 
nobled  Black,  Welcome,  and  Surprise  oats  are  successfully  grown. 

Vegetcibles:  Almost  all  vegetables  are  raised  in  abundance,  but  the  earliest  varie- 
ties must  be  selected.  Best  varieties  are  Early  Rose ,  Beauty  of  Hebron ,  Saint  Patrick, 
aad  Snow  Flake  potatoes.  Silverleaf ,  Drumhead,  and  Jersey  Wakefield  cabbage 
planted  May  15.  Silverskin  onions,  blood  turnip  beet,  long  green  cucumber  planted 
Aprfl  90.  vegetablea  grow  to  an  immense  tise  and  are  superior  in  quality.  Our 
potaloes  cannot  be  excelled. 

NEW  HAMPSHIRE. 

Grasses  and  foraae  planU:  Clover,  timothy,  red-top,  blue-grass,  orchard-grass, 
utd  Hungarian  are  uie  favorite  varieties. 

Orain :  Oats,  barley,  wheat,  and  rye  are  successfully  grown. 

Vegetables :  Potatoes  are  a  staple  product.  Other  vegetables  do  well.  Winning- 
rtadt  cabbage.  Early  Blood,  and  Egyptian  beets,  Danvers  and  Weathersfield  red 
onions,  cnSxrrj  and  white  Dutch  pole  beana^  Boston  curled  lettuce,  nutmeg-musk- 
meloD,  Mack  Spanish  watermelon,  sweet  mountain  pepper^  early  scarlet  radish, 
Habbard  squash,  General  Grant  tomato,  and  strap-leaf  turmp  are  tho  favorite  va- 
rietieB. 

NEW  MEXICO. 

Grasses  and  fdrage  plants:  Grasses,  such  as  alfalfa,  are  needed  here,  and  amber 
«  orange  cane.  The  seeds  of  varieties  grown  here  have  been  used  so  long  that  they 
htte  become  entirely  unprofitable  for  seed,  having  been  planted  year  after  yclir. 

Grain :  Seed  wheat  adapted  to  this  locality  is  greatly  needed  in  the  southern  part 
of  New  Mexico.  Barley  and  Canada  corn,  if  planted  very  early  and  properly  culti- 
nted,  yields  tvro  crops  a  year. 
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Veg^ables:  Nearly  all  the  seed  sent  from  the  Department  did  well,  particularly 
Flat  Dutch  cabbage.  Potatoes  do  not  grow  in  this  country — eastern  part— but  do 
well  in  the  mountains.  I  have  raised  sugar  beets  here  that  weighed  35  pounds.  The 
red  turnip  beet  is  best  for  table  use.  All  classes  of  vegetables  will  do  well,  however, 
if  sufficient  water  can  be  had  for  proper  irrigation. 

NORTH  CAROLINA. 

Onuses  and  forage  plants :  The  native  varieties  of  grasses  succeed  better  than  f (n^ 
eign  ones.  Timothy,  red  clover,  red-top,  and  orchard  are  the  most  desirable.  We 
have  natural  pasturaffe  of  spontaneous  growth.  No  doubt  most  of  the  varieties  of 
grass  would  do  well,  but  our  farmers  have  never  resorted  to  them.  In  the  ^utheast 
there  is  some  millet  and  sorghum  planted  for  forage.  Very  little  forage  grSas  used, 
except  crab-grass.    Most  of  the  planters  use  the  cow-pea  and  com  for  fodder. 

Grain :  The  most  popular  grains  in  the  northern  part  of  this  State  are  com,  wheat, 
oats,  and  rye.  Oats  are  sown  from  February  to  April;  yellow  and  white  are  tiie 
most  desirable,  but  the  rust-proof  varieties  are  preferred  to  all  others.  The  best  oats 
for  fall  sowing  are  the  white  winter  and  rust  proof ;  for  spring  the  black,  which  is 
sown  from  February  to  March.  Very  little  spring  wheat  is  sown.  There  is  not 
wheat  enough  raised  in  some  parts  of  tnis  State  to  supply  the  demand.  In  the  north- 
em  part  of  the  State  spring  wheat  has  not  been  sown  smce  1849.  The  most  popular 
wheats  for  red  land  are  the  Clawson  and  Qolden  Prolific.  On  sandy  soil  the  Fultz 
and  the  Mediterranean,  both  bearded  varieties,  succeed  well.  Wheat  and  rye  are 
sown  from  October  1  to  December  25. 

Vegetables:  All  vegetables  known  to  the  temperate  zone  grow  here  to  great  per- 
fection. In  the  central  part  of  the  State  cabbage  is  the  most  profitable  vegetable 
Rrown  from  summer  ana  early  f all.  Drumhead  and  Flat  Dutcn  are  the  favorites. 
Nearly  all  kinds  of  beans  are  grown.  Our  best  varieties  of  tomatoes  are  Livingston's 
Pe^ection  and  Acme.  Lettuce,  Early  Hanson  and  Salamander.  The  sugar  beet 
sent  us  by  the  Department  is  considered  the  best  for  table  use.  Sweet  potatoes  stand 
first  in  quantity  and  value  among  vegetables.  Irish  potatoes  are  raised  in  large 
quantities  for  early  market  for  Northern  cities. 

OHIO. 

Grasses  and  forage  plants :  We  need  a  grass  that  will  stand  the  drought  better 
than  timothy.  Experiments  with  orchard  grass  very  satisfactory;  also  al&lfa  from 
Department  of  Agriculture.  Alsike  is  just  what  we  need  as  a  clover;  it  grows  18 
incnes  high  and  ripens  its  seed. 

RHODE  ISLAND. 

Grasses  and  forage  plants :  The  most  desirable  grasses  are  timothy,  clover,  red- 
top,  and  orchard.  Forage  plants  are  red  clover,  com  fodder,  millet,  Hungarian, 
and  some  sorghum. 

Vegetables:  Our  season  is  a  long  one.  We  are  subject  to  dry  weather  from  June 
to  September,  and  farmers  are  anxious  to  get  their  crops  in  as  early  as  possible  to 
obtain  the  advantage  of  spring  rains.  The  variety  of  garden  seed  used  is  great; 
onions  and  carrots  are  the  specialties,  red  onion  pr^erred. 

SOUTH  CAROLINA. 

Grasses  and  forage  plants :  The  reliance  for  pasture  and  hay  is  on  native  grasses 
or  rye,  which  many  plant  for  winter  and  spring  mizing.  Herd  s  grass  grows  well  on 
low  lands,  and  crab-grass  makes  a  good  crop.  Bermuda  and  Texas  blue  have  both 
been  introduced  on  a  small  scale.  Fea-'Wnes  make  fine  forage.  We  plant  Bermuda, 
rescue,  orchard,  clover,  lucerne,  and  nmlet  in  the  fall. 

Grain :  Wheat  is  sown  from  October  1  to  December  25.  Our  best  crops  are  from 
the  red  varieties.  Oats  are  sown  from  July  to  March.  Those  sown  in  July  are 
twice  as  productive  as  those  sown  in  the  spring.  White  winter  oats  would  prove 
quite  as  valuable  as  the  favored  red  if  more  generally  introduced.  Red  rust-proof 
oats  are  considered  to  be  the  best.  Indian  corn  has  been  the  main  reliance  for  grain 
until  the  importation  of  the  red  rust-proof  oat.  The  most  popular  field  com  in 
South  Carolina  is  gourd-seed.  Dent's  early  is  being  introduced.  Kaffir  com  and 
Millo  maize  are  being  tried.  We  plant  Indian  and  pop-corn  and  field  peas  in  March 
or  April;  barley  and  rye  in  November. 
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VegdabUs:  Spring  plowing  begins  as  soon  after  the  1st  of  January  as  is  practi- 
cable. Tomips,  parsnips,  and  carrots  are  planted  in  the  fall;  cabbage,  collards, 
gwden  peas,  beans,  beets,  salsify,  and  potatoes  in  the  spring;  in  fact,  all  kinds  of 
vegetables  are  planted  here  except  celery  and  cauliflower;  never  knew  them  to  grow 
socoeasfully  in  this  locality.  All  vegetables,  early  and  late,  with  proi)cr  attention, 
will  make  two  crops,  and  dome  three,  in  this  climate. 

Department  seeds  are  sought  after  and  always  give  satisfaction.  The  sowing  of 
seed  18  not  usually  judiciously  done,  and  in  this  climate  all  vegetables  deteriorate 
after  the  second  year.  Northern  seed  for  the  Southern  climate  msures  for  the  year 
choice  vegetables.    All  imported  seed  of  the  root  crops  to  Ix)  i>referred. 

TENNESSEE. 

Grasses  and  forage  plants :   Blue-grass,  red-top,  orchard,  timothy,  clover,  and* 
bod  8  grass,  ana  common  red  clover  are  grown  more  than  any  others.    Other  grasses 
are  bem^  rapidly  introduced.    Herd^s  grass  and  clover  mixed  make  the  best  grass 
for  i^azmg,  and  should  be  sown  the  15th  of  November.    Red  clover  grows  to  per- 
fection.   Japan  clover  ^ows  all  over  the  country  and  is  valuable  as  feed  for  stock. 

Amber  cane  is  becoming  more  popular  every  year  as  a  feed  for  mules  and  cows. 
The  Rofisian  sheep  fodder  (yellow  lupin)  proved  a  failure  with  us.  A  few  farmers 
did  their  spring  plowing  in  December  last,  and  their  crops  are  decidedly  the  best  in 
the  country.  For  hay,  red  clover,  herd's  grass,  and  timothy  are  chiefly  used.  Be- 
sides these  there  are  kurge  Quantities  of  sorghum  and  German  millet  grown  for  win- 
ter feeding.     Clover,  timotny,  and  herd's  grass  are  sown  in  February  and  March. 

Qrain:  vVinter  wheat  is  sown  from  the  1st  of  September  to  the  15th  of  Novem- 
ber. The  varieties  principally  sown  are  the  Fultz,  Odessa,  and  Rod  May.  German 
amber  is  also  much  liked.  Ited  Mediterranean  is  also  a  favorite,  and  is  not  liable  to 
damage  from  rust.  Red  and  black  oats  are  the  favorite  varieties,  and  are  sown  in 
FebrSiry  and  March.  Oats,  if  sown  in  October  and  not  winter-killed,  yield  the 
best  remits.  In  Central  Tennessee  Indian  com  is  our  principal  crop,  and  is  planted 
from  April  1  to  June  1.  In  the  southeastern  part  of  the  State  the  farmers  usually 
commence  spring  plowing  for  the  com  crop  about  January  15.  Com  planted  in 
March  gives  thebest  results.  Com  and  cotton  are  the  principal  farm  crops.  Oiu: 
corn  is  a  general  mixture,  the  white  being  used  for  bread  and  the  yellow  for  stock. 

Vegetables :  All  varieties  of  vegetables  grow  to  perfection  here.  Central  Tennessee 
is  peculiarly  adapted  to  the  growing  of  com  and  potatoes,  both  Irish  and  sweet. 
Turnips  and  onions  produce  good  crops.  Cabbage  is  uncertain.  Peas,  both  garden 
and  field,  do  well.  Wethersneld  onions.  Flat  Dutch  cabbage,  early  and  late  purple- 
top,  and  white-globe  turnip,  Acme  and  Livingston  tomato,  perpetual  lettuce,  pole 
and  Valentine  snap  beans  are  fine  varieties.  Morrowf  at  and  early  May  peas  are  the 
bwt.    Crook-neck  squash  is  very  early  and  of  fine  flavor. 

TEXAS. 

Grasses  and  forage  plants:  The  cultivation  of  grassy  in  Southeastern  Texas  is 
^  limited,  most  of  them  failiures,  until  the  introduction  of  Johnson  grass  from 
Ahuama,  which  proved  a  great  success  for  horses  and  cattle,  and  is  considered  equal 
to  the  best  imported  hay.  It  is  not  affected  by  drought;  grows  from  8  to  4  feet  high. 
It  is  good  where  you  want  exclusively  a  hay  farm.  In  Southern  Texas  we  have  a 
Rrass  known  as  Texas-rye,  which  promises  well  as  a  winter  and  spring  pasturage. 
It  is  hardy,  standing  the  coldest  weather,  and  would  prove  valuable  for  hay  if  prop- 
erl  J  managed.  Grasses  do  not  succeed  in  Western  Texas  on  account  of  long  droughte. 
Tfc  Bermuda  succeeds  only  when  planted  on  bottom-lands.  Rye  and  sorghimi  afford 
fine  green  forage  for  hogs.    R«scue-grass  is  a  good  variety  for  winter  pasture. 

Grain:  In  this  climate  the  most  successful  farmers  prepare  their  com  land  in  No- 
Tembw  and  December,  securing  the  benefits  of  light  winter  rains.  Com  is  consid- 
ered the  most  valuable  grain.  Egyptian  or  dhoura  is  the  most  valuable,  as  it  stands 
the  dry  weather  remarkiBibly  well.  It  is  difficult  to  procure  the  seed.  Broom  com 
B  a  paying  crop,  yielding  two  crops  per  yeai*.  The  second  one  is  the  better.  In  the 
Jttrthem  section  all  wheat  is  sown  in  the  fall.  The  White  May  and  Mediterranean 
ae  the  varieties  that  suffer  the  least  from  rust.  Nicaragua  wheat  is  a  good  variety. 
It  averages  35  bushels  to  the  acre.  Both  red  and  black  oats  are  popular  and  superior 
ia  yield  to  other  varieties.  There  is  a  great  need  of  a  rast-proof  variety.  Although 
pfinnts  are  a  paying  crop,  avenging  $3  per  bushel  in  market  and  yielding  well,  still 
^  are  but  httle  grown.  ,        ,x.     ^  j    xi 

Vegetables:  All  varieties  of  vegetables  do  well  here  when  properly  cultivated;  the 
«*riy  varieties  succeed  best.    Gardening  is  usually  commenced  about  the  14th  of 
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February,  or  as  soon  as  the  weather  will  permit.  We  can  stand  a  drought  here  longer 
than  in  any  other  part  of  the  world,  flat  Dutch  cabbage  and  drumhead,  strapleaf 
and  white  globe  turnip  are  considered  good  varieties.  Tomatoes  of  all  varietieB  do 
well,  and  melons  are  successfully  grown. 

VIRGINIA. 

Graaaes  and  forage  plants :  Alfalfa  is  splendid  as  a  forage  plant,  and  also  for  hay- 
making purposes.  Under  favorable  circimistances  it  cannot  he  surpassed.  It  yields 
more  to  the  acre  than  any  other  known  grass.  It  should  be  cut  three  or  four  times 
during  the  season,  or  it  will  be  too  coarse  and  unfit  for  hay.  Alsike  is  a  fine  grass 
for  hay.  It  grows,  under  ordinary  cultivation,  from  2  to  8  feet  in  height.  The 
blossom  is  so  fragrant  that  it  is  a  valuable  honey  plant.  The  meadow  containing 
>  the  clover  was  literfdly  covered  with  bees  from  morning  until  night  when  in  bloom. 
Two  fine  crops  were  produced  during  the  season.  Hav  should'  be  secured  early 
enough  in  the  season  to  allow  the  meadows  a  good  start  before  the  siimmer  drought 
sets  in,  so  that  the  roots  may  be  well  protected.  This  is  not  necessary  with  alfalfa,  as 
its  roots  extend  into  the  ground  from  10  to  20  feet,  where  the  soil  is  of  a  loose,  calca- 
reous character.  Neither  alfalfa  nor  alsike  should  be  pastured  until  the  fall  rains 
set  in.    Care  should  be  taken  not  to  pasture  too  late  in  the  spring. 

Orain :  From  8  quarts  of  seed  wheat,  sown  on  about  one-sixth  of  an  acre  of  land, 
nearly  6  bu^els  of  the  red  Mediterranean  wheat  were  harvested.  The  soil  was  a 
sandy  loam,  very  deep,  not  very  stiff,  and  was  well  adapted  for  the  growth  of  alsike 
and  alfalfa  clover. 

VERMONT. 

Grasses  and  forage  plants:  Red-top  is  becoming  quite  popular.  Farmers  haTO 
found  that  it  will  grow  and  do  well  where  timothy  fails.  T*ne  most  popular  com 
for  fodder  is  white  Sanford;  Stowell*s  ever^een  sweet  is  also  used. 

Orain :  White  Russian  wheat  makes  choice  flour,  and  yields  from  80  to  40  bushels 
per  acre.  Oats  yield  on  good  soil,  if  sown  by  the  15th  of  May,  from  60  to  60  bushels 
per  acre.    Barley  sown  by  the  16th  will  yield  40  to  46  bushels  per  acre. 

Vegetables :  All  kinds  of  vegetables  do  well.  Beans  are  an  important  crop  in  this 
State.    Onions  are  largely  raised  for  Eastern  markets. 

WASHINGTON  TERRITORY. 

Grasses  and  forage  plants :  Our  grasses  are  blue-grass,  red  clover,  alsike,  timo 
thy,  and  orchard  grass.  The  climate  is  so  mild  that  all  the  grasses  named  do  ex- 
ceedingly well.  Five  acres  of  red  clover  yielded  15  tons  of  splendid  hay  at  one  cut 
ting.  Could  have  cut  nearly  as  much  more,  but  preferred  to  use  it  for  pasture, 
Most  of  the  grasses  here  remain  green  nearly  all  the  year.  Timothy,  with  wheat- 
oats,  and  barley,  is  sown  and  cut  for  hay  before  ripe.  We  want  grasses  that  will 
suit  our  alkali  soil  and  long  summer  droughts. 

Grain :  Rye,  wheat,  and  barley  are  the  principal  grains.  Winter  wheat  is  sown 
between  the  16th  of  October  and  1st  of  November. 

Vegetables :  All  kinds  of  vegetables  grow  well  except  peppers,  egg-plant,  and 
other  tender  varieties.  It  rarely  freezes  deep  enough  to  injure  potatoes  left  in  tb^ 
ground. 

WISCONSIN. 

Grasses  and  forage  plants :  Grass  yields  in  ordinary  seasons  from  1  to  2  tons  pel 
acre.    Timothy,  clover,  red-top,  millet,  and  Hungarian  are  the  principal  variet& 

Grain :  Wisconsin  is  well  adapted  for  growing  all  kinds  of  gram.  Plowing  is  he 
gun  early  in  April  for  small  grains;  in  May  for  corn.  Com,  oats,  and  bejrtey  ar< 
the  staple  crops  at  this  time.  Burpee  oats  grow  6  feet  high  and  are  about  ten  dayJ 
earlier  than  others  sown  at  the  same  time.  Surprise  oats  from  the  Department  ar< 
earlier  and  larger  and  yield  more  than  our  native  oats.  Winter  wheat  is  raised  U 
a  small  extent.  Stock  farming  is  the  main  stay.  Amber  cane  is  not  raised  to  an^ 
extent  at  present,  as  we  have  no  sugar  manufactories.  The  eastern  part  of  Wis 
consin  is  a  fine  section  for  wheat,  oats,  and  barley. 

Veaetables :  The  seeds  received  from  the  Department  produced  a  fine  crop.  Mc 
Lean  s  advancer  was  first  and  best,  and  Laxton's  prolific  peas  did  well  and  were  o: 
fine  flavor.  Com  and  potatoes  are  the  principal  and  most  profitable  crop.  Onioni 
are  largely  raised  for  city  markets.  Mangel-wurzel  and  rutabagas  weigh  as  high  tu 
18  poimds,  beets  5  to  11  pounds,  and  cabbage  22  pounds.  Cucumbers  are  a  prolific 
crop.    In  ifact,  the  yield  of  all  kinds  of  garden  vegetables  is  an  abundant  one. 
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conclusion,  I  herewith  append  the  f  oUcmng  tabulated  stataement, 
ing  the  quantity  and  kind  of  seed  issued  from  the  Seed  Division 
e  Agricmtural  Department,  under  the  general  appropriation  act 
Dngress,  from  July  1,  1885,  to  June  30,  1886: 


tiptkMioC  seeds. 


y  . .  ♦ . 

WPPT 
on ... 
«e... 


»t.... 
inmel. 


plantiiimpoirted. 


«Dd  total. 


188 

18S 

4 

12 

8 

.1 

1 

1 

1 


11 
9 
8 
1 
1 
2 

12 
2 
2 
4 
2 
2 
1 
7 


6 
1 
1 
8 


2,786,960 
228,686 


124,069 
907 


10,800 

8,168 

0,089 

100 

16 

7,617 

880,684 

12,988 


14,640 
888 

148 


6,608 


8,588,108 


160,161 


7,210 

610 

60 


60,149 
9,466 
1,998 


9,401 


468 


994,464 


41,076 


617 
84 


47 
87 


98,485 
9,146 


487 
74 


68,449 


880,482 

68,901 

61 

4,782 

8,809 

046 

18 

176 

090 


9,866 

1,967 

1,488 

904 

140 

1,886 

6,616 

1,886 

697 

9,046 

000 

906 

907 

099 


640 
19 
88 
60 


496,961 


900 


45 

66 

170 


46 


666 
41 
60 
84 
46 
90 

408 
89 


466 
186 


829 


40 


9,871 


9,966 


1,640 

07 

800 


467 
98 

146 
90 

114 
40 
19 
87 


11 

11 

1 

808 

075 


86 


446 


7,060 


1 


8,968,484 

887,486 

06 
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WM.  M.  KING, 

Chief  of  Seed  Division. 

TL  NORHAN  J.    COLMAN, 

Commissioner. 


REPORT  OF  THE  BOTANIST. 


)IB:  There  is  in  agriculture  a  conservative  tendency  to  follow  in  the 
iten  path  of  precedent.  Hence  it  is  that  so  small  a  number  of  plants 
known  in  cultivation.  Very  few  of  the  great  mass  of  laborers  can 
)rd  the  time  for  and  the  risk  attending  experiments  on  a  large 
le,  yet  there  are  very  few  who  cannot  devote  a  little  care  to  the  trial 
lew  plants,  especially  in  localities  where  the  ordinary  kinds  do  not 
ve  wholly  satisfactory.  For  instance,  the  common  red  and  white 
rers  came  to  us  from  Europe,  and  are  aJmost  the  only  kinds  known 
mltivation^  whereas  we  have  many  native  species  which  seem  to 
e  the  qualities  of  hardiness,  vigor,  and  size,  which  would  probably 
der  them  valuable  for  the  purpose  of  cultivation. 
a  those  i)arts  of  the  country  where  these  clovers  occur  it  would 
be  difficult  for  farmers  or  others  to  make  an  extended  trial  of  one 
nore  of  such  kinds,  and  report  the  result  to  this  Department  or  to 
le  agricultural  paper  for  the  benefit  of  others.  As  a  help  to  such 
Js,  we  present  herewith  a  paper  on  some  promising  native  species 
jlovers,  with  such  figures  ana  descriptions  as  will  serve  to  identify 
m. 

is  much  loss  and  iniury  to  crops  result  from  the  presence  of  per- 
iods weeds,  as  a  guiae  to  their  recognition  and  desfruction,  we  pre- 
t  a  paper  on  some  of  the  more  important  and  comilion  weed!s  of 
tivated  grounds,  with  instructions  as  to  the  means  of  eradicating 
in  -  this  practical  part  of  the  information  being  from  the  pen  oi 
.  A.  A.  Urozier,  the  Assistant  Botanist. 

^  history  of  the  Division  of  Botany  and  an  account  of  its  work  is 
0  presented,  for  the  information  of  the  public  and  of  all  such  as 
)  interested  in  knowing  what  are  its  purposes  and  aims. 

HISTORY  OP  THE  DIVISION. 

Soon  after  the  comj)letion,  in  1868,  of  the  building  for  the  Depart- 
'nt  of  Agriculture  it  was  found  necessary  to  have  an  experienced 
tanist  to  complete  the  working  force  of  the  Department.  It  was 
ognized,  also,  that  one  of  the  first  requisites  for  the  use  of  the 
tanist  was  a  herbarium,  in  which  should  be  represented,  as  far 
possible,  botanical  specimens  of  all  the  plants  of  tne  country.  An 
propriation  for  a  Botanist  was  made  by  Congress,  and  an  arran  ge- 
nt was  made  between  Hon.  Horace  Capron,  then  Commissioner  of 
Ticulture,  and  Prof.  Joseph  Henry,  Secretary  of  the  Smithsonian 
Jtitution,  by  which  the  botanical  collections  then  in  the  possession 
that  Institution  were  transferred  to  the  Department  of  Agricult- 
)  as  a  beginning  toward  the  formation  of  an  herbarium.  Those 
lections  were  cmefly  made  under  various  surveys  and  explorations 
the  Government,  as  those  of  Commodore  Wilkes,  those  of  the 
5xican  boundary,  and  of  the  Pacific  Railroad  surveys,  together 
th  large  contributions  from  foreign  Governments.  To  these  have 
3X1  ttnee  added  thePplants  collected  under  the  different  Geological 

(e«) 
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Surveys,  and  large  quantities  obtained  by  purchase  from  varionB 
botanical  collectors  in  different  parts  of  the  country,  and  important 
additions  by  exchanges  and  contributions. 

The  herbarium  has  now  grown  to  be  one  of  the  largest  and  m^t 
valuable  in  the  country,  and  contains  a  representation  of  nearly  all  of 
our  12,000  native  phsenogamous  plants,  as  well  as  large  numbers  from 
Mexico,  South  America,  and  other  countries.  These  specimens  aie 
a  necessity  to  the  Botanist,  in  order  that  he  may  be  able  to  distinguish 
and  determine  the  names  of  the  plants  whicn  are  constantly  Being 
sent  from  all  parts  of  the  country  to  the  Department  for  determina- 
tion and  investigation.  It  is,  in  fact,  a  kina  of  reference  library,  to 
be  consulted  whenever  occasion  requires.  Well  prepajned  botanical 
specimens  are  for  purposes  of  comparison  aln;i08t  as  useful  as  the  liv- 
ing plants,  so  that  the  herbarium  gives  nearly  all  the  advantagefi  of 
an  arboretum  and  botanical  garden,  accessible  at  all  times,  and  much 
fuller  in  species  than  it  is  possible  to  have  a  living  collection.  The 
rapid  development  of  this  vast  country  is  constantly  bringing  to  light 
new  kinds  of  plants^  respecting  which  information  is  sought,  and 
which  has  to  be  obtamed  through  the  medium  of  the  herbanum. 

The  herbarium  is  also  often  consulted  by  teachers  and  professors 
of  science,  who  avail  themselves  of  the  opportunity  here  afforded  of 
studying  plants  from  all  parts  of  the  United  States.  This  advanta^ 
is  also  pwtioipated  in  by  educated  foreigners,  who,  in  visiting  the 
capital  of  the  country,  expect  to  find  centered  here  a  full  represen- 
tation of  its  various  productions.  Natural  history  collections  are  a 
necessity  of  the  present  age,  and  every  country  of  the  world,  which 
is  advanced  in  intelligence  and  science,  makes  its  capital  the  head- 
Quarters  for  information  relating  to  its  resources  and  productions, 
thwB  fostering  that  spirit  of  research  to  which  the  progress  of  the 
world  is  so  much  indebted. 

EXPOSITION  WORK, 

In  1876  the  various  Departments  of  the  Government  were  called 
upon  to  contribute  toward  maMn^  a  suitable  display  of  their  func- 
tions and  operations  at  the  Philadelphia  Centennial  Exposition,  As 
a  proper  representation  of  the  work  of  the  Botanical  Division  the 
Botamst  made  an  extensive  exhibit  of  large  sections  of  the  various 
kinds  of  forest  trees  of  this  country,  embracing  between  300  and  400 
different  species,  brought  from  all  portions  of  the  Union,  the  largest 
and  best  display  of  the  kind  that  had  ever  been  made  in  the  Umted 
States.  This  collection  was  afterward  returned  to  the  Department 
and  subdivided  into  smaller  sets,  most  of  which  were  distributed  to 
our  agricultural  colleges  and  institutions  of  learning,  and  to  foreign 
Governments  which  desired  them. 

The  division  has  also  been  called  upon  to  assist  in  making  displays 
at  other  important  expositions,  as  at  Louisville,  Cincinnati,  and  New 
Orleans,  particularly  at  the  last-named  city,  where  a  large  collection 
of  the  grasses  of  the  United  States  was  displajred,  intended  to  show 
how  extensive  are  the  resources  of  the  country  in  this  important  ele- 
ment of  wealth. 

WOBK  ON  GRASSES. 

Investigations  of  the  grasses  of  the  country  have  been  conducted  for 
many  years  by  the  Botanist,  with  the  purpose  of  bringing  to  view  and 
into  cultivation  new  ^ds  which  mignt  prove  ivsef ul  adaitions  to  the 


sued. 

■e  is  yet  urgent  need  for  investigation  of  our  native  grasaes, 
ilarly  in  the  line  of  thorough  and  protracted  experiments,  to 
line  their  productiveness  and  adaptation  to  peculiar  climatic 
ions. 

country  so  extensive  as  ours,  embracing  auoh  a  variety  of  soil, 
},  and  climate,  it  cannot  be  expected  that  any  one  kind  of  grass 
I  adapted  to  cultivation  in  all  situations.  But  private  ezperi- 
of  the  kind  needed  are  attended  with  much  expense,  and  very 
rsons  have  the  means  or  the  time  to  prosecute  them.  But  it  is 
power  of  the  Government  to  conduct  investigations  which  will 
Sy  result  in  greatly  extending  our  agricultural  resources  and 
mte  to  the  happiness  and  wealth  of  the  people.     Particularly 

arid  regions  of  the  West  new  kinds  of  grasses  are  needed, 
d  to  the  peculiar  conditions  there  existing. 
present  here,  from  a  mass  of  correspondence,  extracts  to  illus- 
ae  nature  of  the  inciuiries  which  are  constantly  received  by  this 
tment. 
(ireepondent  ■writ^  from  Alabama  as  follows : 

in  this  vicinity  a  grus  giotriag  about  reaidencee  and  along  roadflldM,  In 
I  and  patches,  tlie  v&lue  ol  which  I  would  like  to  learn  more  about.  From 
es  where  i  find  Itlt  would  aeem  to  be  aa  important  gra«s  juBt  getting  a  start  in 
da.  It  grows  'well  under  treea,  and  In  the  shade  equally  aa  well  as  in  the 
■ound,  and,  owing  to  the  number  and  strength  of  its  roots,  it  grows  in  hard 
'  grounds.  I  find  it  green  now,  after  an  unusually  long  drought,  when  almost 
r  1^1  mill  <i  are  bumetf  up.  Its  rooting  capacitr  is  very  great;  a  man  can  only 
<  a  smAll  bundle  with  nis  hands,  rwisn  to  bnow  what  is  the  name  of  the 
jid  its  probable  value  as  a  gradng  grass. 

grass  referred  to  was  the  Sporobolus  Indicua,  described  on 
>0  of  the  "Agricultural  Grasses  of  the  United  States,"  uidfig- 
)n  .plate  fiO.    It  deserves  attention  from  Southern  farmers, 
m  Texas  comes  the  following : 

d  you  herewith  a  packazo  of  grass  for  which  I  have  no  name.  This  ^rass  I 
T  the  most  valuable  of  all  the  grasses  that  I  am  acquainted  with.  It  is  per- 
uid  growB  htre  all  the  year  round,  tumiBhing  eicellent  green  feed  for  stock 
masons  of  the  year,  exc«j)t  that  the  green  bladea  freeze  in  our  very  coldtst 
r,  perhaps  two  or  three  timea  a  winter,  and  then  they  grow  out  again  in  a 
fi.    It  increaaM  rapidly  from  seeds,  and  also  reproduces  itself  from  suckers, 
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recommended  for  cultivation  in  the  South.     It  is  described  in  the 
"Agricultural  Grasses  of  the  United  States,^  at  page  24. 
Another,  writing  from  California,  says: 

I  find  that  there  is  an  intense  desire  among  farmers  here  to  obtain  a  grass  capa- 
ble of  resisting  the  intense  heats  of  our  summers,  and  also,  if  possible,  one  that 
should  grow  on  poor  soil.  There  is  no  grass  known  here  that  will  thrive  through  the 
dry  summers  and  autumns,  affording  grazing  for  cattle  during  that  period.  If  sach 
could  be  had  it  would  simply  revolutionize  California  agricmturallv,  as  man j  dis- 
tricts are  fast  becoming  worthless  for  want  of  some  such  resource,  tins  arises  from 
the  system  of  continuous  wheat  cropping,  to  which  the  land  has  been  subjected  for 
the  last  thirty  years  without  relief  ^om  rotation  of  crops,  so  indispensable  to  proper 
farming. 

A  correspondent,  of  Lampasas  County,  Texas,  writes: 

The  Texas  blue-grass,  which  you  recommended,  I  havei  found  in  my  yard.  I  ob- 
served it  closely  last  winter,  not  knowing  what  kind  it  was  until  it  bloomed.  Now 
it  has  spread,  by  means  of  undergroimd  stolons,  until  I  have  quite  a  quantity  of  it 
I  also  found  it  growing  luxuriantly  in  the  Colorado  bottoms,  about  20  miles  from 
here.  It  spreads  very  rapidly,  almost  ec^ual  to  Bermuda  or  curly  mcsqiiite.  This,  1 
think,  is  just  the  grass  I  nave  been  looking  for.  We  want  grasses  that  will  take  care 
of  themselves,  and  I  think  Bermuda  for  smnmer  and  Texas  blue-grass  for  winter 
will  answer  every  purpose.  Of  native  grasses  we  have  two  kinds  that  excel  all 
others.  One  is  Buchlce  dactyloideSj  known  as  curly  mesquite,  running  mesquite,  fine 
mesquite,  and  buffalo-grass.  It  is  a  good  summer  grass  and  fair  for  winter,  as  it  is 
only  partially  killed  by  frost.  The  otuer  grass  is  the  Stipa  aetigera,  known  as  bunch 
mesquite,  winter  mesquite,  and  big-bearded  mesquite.  It  is,  pre-eminently,  the  win- 
ter grass  of  a  large  portion  of  Texas,  but  of  no  value  for  summer.  It  is  biennial,  but 
usuallv  thought  to  be  perennial.  This  gnsa  is  found  with  the  live-oak.  For  culti- 
vated land  Johnson  grass,  alfalfa,  and  Texas  millet  succeed  well  here.  The  Texas 
millet  {Panicum  Texanum)  is  undoubtedly  the  finest  forage  grass  in  existence. 
Horses,  cattle,  and  sheep  prefer  it  to  any  other  kind  of  hay.  It  is  a  sure  crop,  and 
produces  2  or  8  tons  per  acre. 

From  Camden,  Del.,  we  have  the  following: 

Inclosed  please  find  a  sample  of  what  is  here  called  an  air  plant.  We  have  always 
been  finding  small  patehes  of  a  few  square  ^ards  in  our  clover  fields,  but  that 
amounted  to  nothing,  but  in  a  lucerne  patoh  it  is  very  destructive.  My  own  hay 
this  year  was  absolutelv  unfit  for  bedding  for  stock.  As  the  man  who  cut  it  re- 
marked, you  could  stand  at  one  end  of  the  lot  and  move  the  grass  at  the  other,  so 
completely  was  it  matted.  I  suppose  it  must  have  come  in  seed  procured  in  Cali- 
fornia. How  is  the  plant  disseminated?  What  is  it?  Is  there  any  preventicm  or 
remedy  ? 

The  plant  spoken  of  above  is  a  species  of  dodder  (botanically,  Cus- 
cuta).  It  is  a  parasite,  which  first  germinates  in  the  ground  and 
sends  up  a  slender  stalk,  which  attaches  itself  at  once  to  green  plants 
in  its  neighborhood,  ana  thereafter  draws  its  support  from  them  by 
means  of  small  suckers,  which  adhere  closely  to  tne  surface.  There 
are  many  species  of  dodder,  some  of  which  are  parasitic  upon  only 
one  particular  kind  of  plant,  as  the  flax  dodder,  the  clover  dodder, 
&c.  In  California  there  has  been  much  trouble  in  fields  of  alfalfa 
from  the  presence  of  a  kind  of  dodder,  which,  it  is  stated,  was  intro- 
duced with  alfalfa  seed  from  Chili,  and  this  is  probably  the  Idnd 
above  complained  of.  The  only  prevention  of  the  pest  is  to  make 
sure  of  sowing  only  pure  seed.  The  cure,  when  it  gets  into  a  field, 
will  consist  in  cutting  the  crop  before  the  dodder  matures  any  seed, 
and  repeating  the  process  as  long  as  the  dodder  makes  its  appearance. 

From  Chicago,  ill.,  comes  the  following  inquiry: 

I  have  heard  of  a  strong-growing  beach-grass  that  they  have  used  witli  success  in 
Btaying  the  shifting  sand-dunes  in  the  north  part  of  Germany  and  Holland.  We 
have  some  similar  land  at  the  south  end  of  Lake  Michigan  on  which  we  would  like 
to  experiment,  if  we  knew  the  kind  of  seed  and  where  to  get  it;  something  with 
strong  roots,  that  would  grow  in  pure  sand,  surviving  strong  winds  and  winter 
storms,  would  be  a  blessing  to  a  large  section  of  this  country. 


lestion  of  what  ia  the  beet  varietj  of  grass  to  replace  the  native  grasses, 
■e  tost  disappearing  in  this  country,  is  one  of  vital  importance  to  us.  Clover 
.  a  failure  with  ub  thus  far;  the  froet  destroys  it  so  eSectually  that  not  a 
a  be  seen  in  the  spring-.  Timothy  has  been  only  partially  succesaful;  a.  fair 
been  obtained  the  Sxat  vear,  but  the  second  year  it  appears  to  get  choked 
'eeda  and  foul  stuff.  Vt'hat  we  need  is  some  variety  that  will  stand  tho 
lets  of  winter,  produce  a  good  crop  of  hay,  and  make  a  good,  permanent 

e  is  a  very  great  and  important  necessity,  not  only  for  Dakota 
r  many  otner  portions  of  the  country,  that  experimental  sta- 
lould  be  established  for  the  testing  of  all  kinds  of  grass  and 

Slants,  in  order  to  obtain  such  for  cultivation  as  are  proven 
»pt«d  to  the  existing  circumstanoes. 
1  Uvalde,  Tex. ; 


ed  find  a  stalk  of  a  wild  gmes  which  has  made  its  appearance  in  Western 
ithin  a  few  yean.  It  is  a  perennial  grass,  comee  up  in  early  spring  and 
aboot  the  middle  of  May.    It  seeme  to  be  adapted  to  this  dry  clmiate. 

is  a  native  grass,  growing  in  most  of  the  Southern  States,  in 
and  extending  west  to  California.  In  California  it  is  known 
fomia  timothy,  but  is  not  there  esteemed  of  much  agricult- 
ilue.     In  the  Southern  States  it  has  been  cultivated  to  some 

and  is  known  in  some  localities  as  Gilbert's  relief  grass. 

Phares  says  that  Mr.  Stewart,  of  Louisiana,  prefers  this  grass 
rs  which  he  has  tested,  for  quantity  and  quality,  for  winter  and 
grazing,  and  for  soiling  for  milch  cows.  There  is  much  favor- 
stimony  respecting  the  grass  in  the  South,  and  it  is  deserving 
jnded  cultivation, 
in,  from  Texas; 

>nd  you  this  day,  by  mail,  a  bnndle  of  grass.  It  is  a  true  winter  grass, 
up  with  the  fall  rains  in  October  and  November;  is  Une  pasture  all  winter 
es,  cowe,  sheep,  hoga,  &c.  No  freeze  affects  it  here  whatever.  Seed  ripens 
;  it  dies  in  Hay,  and  remains  so  until  fall.  Stock  do  not  seem  to  relish  it 
Dtil  after  frost.  It  forms  a  very  thick  mat  or  sod,  and  is  spr^ding  fast 
;  grounds.  It  kills  out  weeds  ttiat  usually  come  up  in  the  spring.  Such  a 
worth  millions  to  Texas  for  winter  pasturage. 

is  Bromus  unioloides,  which  ia  sometimes  called  rescue  grass, 
rader's  grass.     A  full  account  of  it  is  given  in  the  "Agricult- 


74      REPORT  OP  THE  COMMISSIONER  OF  AGRICULTURE. 

From  Putnam  County,  Arizona,  we  have  the  following : 

This  country  contains  millions  of  acres  of  land  that  seems  adapted  to  no  other 
e^uthly  purpose  than  grazing,  but  the  grass  is  so  thin  upon  the  ground  that  it  takes 
many  acres  to  maintam  one  cow,  and  cattle  must  be  oistribut^  very  thinly  along 
the  water-fronts  in  order  to  have  them  thrive,  because  when  feed  is  scarce  they  ate 
obliged  to  travel  too  far,  and  are,  consequently,  poor  in  flesh  and  stunted  in  growth, 
whereas  if  all  the  land  was  well  seeded  to  thrifty  grass  the  same  hmd  could- maintain 
three  times  as  many  cattle.  We  want  to  know  if  there  are  not  some  kinds  of 
imported  grasses  that  are  good  for  our  purpose,  and  that  will  grow  in  our  climate, 
between  85**  and  35"  north  latitude  on  the  Pacific  Slope.  There  is  in  this  latitude  rain 
only  twice  a  year.  The  land  is  fertile,  but  lacks  the  proper  kinds  of  grass  to  furnish 
sufficient  pasturage.  Are  there  not  some  kinds  whicn  miffht  be  imported  from 
Arabia,  or  some  country  with  a  similar  climate,  which  would  be  an  improvement? 

There  are  millions  of  acres  of  arid  lands,  of  the  character  of  the 
above  described,  for  which  the  great  need  is  the  establishment  of  ex- 
periment stations  in  the  arid  districts,  where  many  kinds  of  trasses 
and  forage  plants  could  be  thoroughly  tested  on  a  large  scale  and 
under  skilliul  and  intelligent  managers,  guch  experimentation 
would,  Tindoubtedly,  result  in  important  practical  benefits. 

A  correspondent,  of  Taylor  County,  Texas,  writes  as  follows : 

I  have  a  body  of  land  lying  north  of  Fort  Worth,  in  the  black,  sandy  soil,  also 
another  in  the  Panhandle  coimtry,  along  the  Upper  Red  River,  among  the  red 
lands,  which  I  am  improving  for  agricultural  ana  stock-raising  purposes.  I  deaire 
to  obtain  information  as  to  what  are,  or  would  be,  the  best  grasses  for  these  regions, 
as  the  short,  curly  mesquite  and  sedge-grasses  which  abound,  while  being  very  nu- 
tritious are  not  of  sufficient  growth,  and  are  not  suitable  for  hay-making,  nor  will 
they  support  the  niunber  of  stock  to  the  acre  that  the  soil  would  warrant. 

Such  inquiries  as  the  above  can  only  be  partially  answered  at  the 
present  time  for  the  want  of  proper  investigations  and  experiments. 
6v  devoting  a  portion  of  the  land  to  the  cultivation  of  summer  crops 
or  such  grasses  as  Hungarian,  Texas  millet,  and  sorghum  it  could  oe 
made  safe  to  keep  twice  the  quantity  of  stock.  At  the  same  time  ex- 
periments should  be  made  with  permanent  grasses,  such  as  Johnson 
grass,  Texas  blue-grass,  orchard-grass,  and  any  others  that  give 
promise  of  utility,  including  even  some  of  the  thriftier  and  more  pro- 
ductive native  grasses  of  the  region,  as  blue-joint  and  some  of  the 
Panicums. 

From  Savannah,  Ga,,  we  have  the  following: 

In  vour  *'  Descriptive  Catalogue  of  the  Grasses  of  the  United  States,"  page  11,  it  is 
stated  that  Panicum  maximum  (Guinea-grass),  seldom  matures  seed  in  this  country, 
and  is  usually  propagated  by  division  of  the  roots,  and  that  it  is  too  tender  to  be  cul- 
tivated, except  in  the  very  warmest  portions  of  our  country.  Doctor  Phares,  in  his 
valuable  book  of  grasses,  states  that  whenever  it  has  had  proper  care  the  crop  is 
enormous,  foid  in  Jamaica,  where  it  is  cultivated  extensively,  it  is  held  next  to  sugar 
in  '^ue  of  crop,  and  that  the  roots  are  easily  killed  by  frost  and  must  be  protected 
in  winter.  For  the  information  of  your  Department  I  beg  to  state  that  specimens 
of  this  grass  have  been  growing  in  a  garden  here  for  several  years;  that  the  roots  are 
uninjured  by  our  frosts,  and  that  the  plants  have  borne  seeos  freely,  and  have  been 
extensively  propagated  from  these  seeds. 

Probably  this  valuable  grass  will  prove  hardy  in  the  southern  por- 
tion of  the  Gulf  States  and  throughout  Florida. 
A  correspondent  from  Missouri  sends  a  specimen  of  plant,  and  says: 

This  morning  a  gentleman  brought  me  a  sample  of  a  plant  he  found  in  a  garden 
here  that  he  suspects  to  be  the  Canada  thistle.  I  inclose  it  for  your  inspection.  We 
have  considerable  excitement  about  the  Canada  thistle,  as  many  farmers  are  afraid 
it  will  get  introduced.  We  have  a  law  against  aUowing  it  to  grow,  and  I  am  the 
prosecuting  attorney,  and  wish  to  have  information  in  regard  to  it. 

In  this  case  the  plant  sent  was  what  is  called  sow-thistle,  an  annual 
spiny-leaved  plant,  but  easily  killed,  and  not  inclined  to  spread. 
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The  introduction  of  the  Canada  thistle  may  well  be  dreaded  in  any 
agricultaral  district. 
From  Inyo  Cotmty,  California,  a  correspondent  writes: 

Oar  cattle  often  eat  aomething  that  is  poisonous,  and  I  am  inclined  to  think  that 
the  plant  I  send  herewith  is  that  which  poisoned  them.  The  cattle  swell  up  and 
die  soon  after  eating  the  poison. 

The  plant  sent  was  a  species  of  Cymopterus,  of  low  growth,  akin 
to  what  is  called  poison  parsley,  but  of  its  properties  we  know  little. 
The  same  kind  is  frequently  sent  from  laaho  and  Wyoming,  with 
the  same  complaint  of  its  poisonous  character.  It  makes  its  appear- 
ance early  in  the  sprinff,  before  grass  has  become  plentiful,  and  cattle 
eat  it  from  hunger  ana  not  from  choice.  It  is  so  abundant  that  its 
extermination  would  be  difficult.  If  cattle  were  well  provided  with 
hay  or  fodder  they  probably  would  not  touch  it.  Probably  it  pro- 
duces JMven,  like  the  eflfect  of  over-feedinjf  on  green  clover. 

From  Bakersfield,  Cal. ,  comes  the  following  respecting  a  poisonous 
plant  known  there  as  * '  loco '' : 

It  preTails  quite  abundantly  over  an  extent  of  150  square  miles  in  this  valley,  and, 
I  am  informed,  is  f oimd  in  other  valleys  of  the  State,  and  also  in  Arizona.  This  year 
ihs  army-worm  and  a  minute  insect,  which  destroys  the  seeds,  have  killed  a  great 
deal  of  it;  but,  if  not  molested,  it  wul  soon  flourisn  to  as  great  an  extent  as  ever. 
Itiiink  very  few,  if  any,  animals  eat  the  loco  at  first  from  choice;  but,  as  it  resists 
ttie  droosrht  until  other  food  is  scarce,  they  are  at  first  starved  to  it,  and,  after  eat- 
ing it  a  snort  time  appear  to  prefer  it  to  anything  else.  Cows  are  poisoned  by  it  as 
well  as  horses,  but  it  takes  more  of  it  to  affect  them.  It  is  also  said  to  poison  sheep. 
As  I  have  seen  its  action  on  the  horse,  the  first  symptom  of  the  poisomng  is  halluci- 
Bition.  When  led  or  ridden  up  to  some  little  obstruction,  such  as  a  rail  or  bar, 
hnoff  in  the  road,  be  stops  short,  and.  if  urged,  leaps  as  though  it  were  4  feet  high. 
am  be  is  seized  with  fits  of  mania,  m  which  he  is  quite  uncontrollable,  and  some- 
times dangerous.  He  rears,  sometimes  even  falling  backward,  nms  or  siyes  several 
leaps  forward,  and  ^nerally  falls.  His  eyes  are  rolled  upward  until  omy  the  white 
em  be  seen,  which  is  strongly  injected,  and,  as  he  sees  nothing,  he  is  as  apt  to  leap 
«gaiD8t  a  wall  or  a  man  as  in  any  other  direction.  Anything  that  excites  him  ap- 
pesn  to  induce  the  fits,  which  I  think  are  more  apt  to  occur  when  crossing  water 
Uum  elsewhere,  and  the  animal  sometimes  faUs  so  exhausted  as  to  drown  in  water 
not  over  S  feet  dee^.  He  loses  flesh  from  the  first,  and  sometimes  presents  the  ap- 
petnnoe  of  a  walking  skeleton.  In  the  next  and  last  staxe  he  only  goes  from  the 
looo  to  water  and  back;  his  salt  is  feeble  and  uncertain;  his  eyes  are  sunken,  and 
have  a  flat,  glassy  look^  and  his  coat  is  rough  and  lusterless.  In  general,  the  animal 
appears  to  perish  from  starvation  and  constant  excitement  of  the  nervous  system, 
bat  sometixneB  appears  to  suffer  acute  pain,  causinfr  him  to  expend  his  strength  in 
ramung  wildly  from  place  to  place,  pawing  and  rouing,  imtil  he  falls  and  dies  in  a 
fewmmutes. 

We  invite  further  information  from  those  acquainted  with  the 
plant  and  its  poisonous  qualities. 

The  plants  sent  were  those  of  Astragalus  lentiginosus,  locally  called 
"  rattle- weed  *'  and  *  *  loco. "  It  belongs  to  the  order  Leguminosce,  and 
is  somewhat  similar  to  lucem  in  appearance,  and  produces  bladdery 
pods,  in  which  the  seeds  rattle  when  ripe.  Hence  the  name  **  rattle- 
weed.'' 

In  Colorado  and  New  Mexico  the  same  disease  among  horses  and 
cattle  is  produced  by  the  Astragalus  mollissimus  and  other  allied 
plants.  The  losses  of  stock  from  the  eating  of  these  plants  has  been 
very  great. 

from  Wellborn,  Fla. : 

Inclosed  I  send  you,  for  identification,  a  forage  plant  called  here  **  beggar-weed." 
It  is  a  nuisance  in  our  cotton  fields,  yet  all  our  planters  are  anxious  to  ^t  it  into 
tiieir  fields.  It  grows  from  1  to  6  or  8  feet  high.  All  kinds  of  stock  eat  it  with  greedi- 
nesi  and  fatten  on  it,  and  can  work  daily  with  nothing  else.  It  has  large,  spread- 
ing roots,  and  I  think  it  would  enrich  the  ground  as  much  as  clover  if  plowed  under. 
WnoQs  sometini60  go  20  miles  to  strip  the  seed  to  get  a  start. 
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This  plant  is  a  species  of  Desmodium,  several  kinds  of  which  grow 
throughout  the  country,  and  are  commonly  called  "begffar-lice,"  from 
their  appearance  and  from  adhering  tenaciously  to  tne  clothing  of 
passers-by.  The  species  sent  would  not  probably  be  hardy  in  the 
Northern  States. 

From  Gainesville,  Fla. : 

Vanilla  beans  are  quoted  in  New  York  at  from  $7  to  $12  per  pound  wholesale. 
Can  you  inform  me  if  the  climate  and  soil  of  Florida  are  adapted  to  their  growth  r 

From  Tucson,  Ariz. : 

During  the  past  year  I  have  discovered  tobacco  growing  wild  in  the  mountains  of 
Arizona.    Have  you  any  record  of  the  existence  of  wild  tobacco  in  this  region? 

Several  species  of  wild  tobacco  were  cultivated  by  the  Indians. 
One  species  (Nicotiana  rustica)  was  cultivated  by  the  Indians  in 
New  Mexico  and  Arizona,  as  observed  by  Dr.  Ed.  Palmer.*  Another 
species  {Nicotiana  quadrivalvis)  was  ciiltivated  by  the  Indians  from 
Missouri  to  Oregon.  One  or  two  other  species  are  recorded  as  having 
been  cultivated  m  California. 

From  Philadelphia,  Pa.  : 

I  wish  to  utilize  a  strong,  white  fiber  which  is  furnished  by  the  plant  called 
*  *  bear-grass,"  which  grows  in  the  Southern  States.  To  do  so  economically  and  profit- 
ably requires  that  the  plant  should  be  f  oimd  in  large  quantities  in  some  particular 
locality.  Can  you  inform  me  of  any  place  where  it  grows  in  sufficient  quantity  for 
that  piurpose? 

From  Savannah,  Ga. : 

Can  you  give  me  the  botanical  name  and  description  of  the  inclosed  plant?  It 
grows  in  a  wild  state  in  Brooks  County,  Georgia,  and  is  known  among  the  negroes 
as  *'  poor  man's  salve,"  and  a  wonderful  efficacy  is  claimed  for  it  in  curing  old  sores 
and  mdolent  ulcers. 

The  plant  is  a  species  of  Croton,  which  grows  commonly  in  the 
Southern  and  Western  States. 
From  Norfolk,  Va. : 

I  send  a  few  cork-oak  acorns,  ctowh  on  a  tree  produced  from  an  aoom  planted 
about  1860  or  1861.  The  original  acorns  came  from  Washington  Patent  Office,  I 
think,  and  being  planted  just  oefore  the  war  were  neglected,  and  only  three  of  the 
five  have  lived,  and  they  being  too  close  together  to  develop.  The  largest  tree  is 
about  14  inches  in  diameter  and  about  20  feet  high.  This  is  the  first  year  I  have 
ever  seen  acorns.    The  cork  is  about  li  to  2  inches  thick,  and  too  porous  for  use. 

A  large  quantitv  of  these  cork-oak  acorns  were  distributed  in  the 
Southern  States  about  the  time  mentioned  above  and  many  of  them 
grew.  Reports  concerning  such  have  been  received  from  South  Car- 
olina and  Georgia,  where  trees  are  probably  still  growing.  No  bark 
has  yet  been  produced  of  sufficient  thickness  and  compactness  to  be 
serviceable  for  the  manufacture  of  corks. 

From  Titusville,  Fla. : 

I  send  you  a  package  containing  a  plant  that  is  said  to  be  the  best  known  specific 
for  dysentery  and  all  bowel  complamts.  It  is  said  to  be  an  old-time  remedy  in 
the  Southern  States.  It  is  called  **  fiux-weed."  I  will  be  thankful  if  you  will  give 
me  the  name  and  medical  properties  of  the  plant. 

This  is  Galium  hispidulum,  a  low,  spreading  plant  of  the  order 

Rubiacece.     We  have  no  knowledge  of  its  medicinal  properties. 

From  Texas: 

I  inclose  a  plant  called  "  Indian  blood-weed."  Please  identify  and  classify  for  me. 
It  grows  mostly  along  the  foot  of  the  **  red  hills"  (which  are  ranges  of  flat  hills  con- 
taining iron).  It  was  used  by  the  Indians  for  purifying  the  blood  and  curing  skin 
diseases.  I  have  seen  it  used  b^  the  settlers  and  herders,  who  made  a  tea  of  it, 
which  in  all  cases  proves  beneficial  in  curing  sores  or  skin  diseases  in  a  short  time. 


B  are  a  number  of  other  substitutes  for  tea  employed  in  diflfer- 
arta  of  the  country,  as,  Ceanothus  americanns,  or  New  Jersey 
iida  stipulata,  a  small  malvaeeous  plant;  Hexcassine,  the  black 
f  South  Carolina,  and  others. 
>m  Burnet  County,  Texas: 

.  day  I  send  jou  by  mail  a  species  of  a  grass  which  is  our  beet  forage  plant  for 
■  posture.  It  grows  rapidly  all  winter,  and  is  ready  to  go  to  seed  in  April 
of  all  kinds  are  very  fond  rf  it.    It  is  never  killed  or  even  injured  by  cold  ii 


B  grass  is  Bromus  unioloides,  a  native  of  Texas  and  the  South- 

and  is  undoubtedly  one  of  the  most  valuable  of  grasses  for  win- 

wturage  in  that  region. 

)m  an  Army  officer  in  Montana,  transmitted  by  the  Quarter- 

3i^G«neral: 

T»  the  honor  to  jend  herewith  samplee  of  a  weed  found  among  the  wiid-grasa 

ilivered  here  under  current  contracts.    In  small  quantity  it  appears  to  do  no 

but  wheo  present  in  greater  amount  among  hay  cut  in  creek  bottoms,  par- 


e  plant  sent  with  this  communication  proved  to  bo  Smilacina 
ita,  a  common  plant  in  mountainous  regions,  especially  in  the 
bem  States  and  Bocky  Mountains.  It  is  related  to  the  Conval- 
i  or  the  lily  of  the  valley,  so  called  in  cultivation.  We  have  no 
ious  record  of  the  peculiar  properties  noted  in  the  above  instance, 
om  Ennis,  Tex: 

ioaed  we  send  you  a  twig  of  a  shrub  which  abounds  on  some  of  the  hills  of 
b1  Texas,  and  is  commonly  known  aa  prickly  currant.  As  you  will  obeervc, 
smblea  holly,  and  we  think  it  must  belong  t«  the  same  family.  Will  you 
r  determine  its  botanical  name,  and  let  ua  Imow  at  your  carUest  convenience? 
e  specimen  sent  belongs  to  a  species  of  barberry  peculiar  to  Texas 
;he  Southwest,  the  botanical  name  of  which  is  Berberis  trifol- 
The  leaves  are  thick  and  spiny-toothed,  somewhat  like  tlio 
■.  but  much  smaller.     The  bush,  which  is  3  or  4  feet  hich.  is  verv 


78  REPORT  OF  THE  OOMHlSStONSR  OF  AQBICTTLTUBE. 

From  a  seed-merchant,  Chicago,  lU. : 

Kindly  name  the  inclosed  specimen,  and  let  me  know  what  it  is  as  soon  ss  pos- 
sible. 

From  Spartanburg,  S.  C.  : 

I  send  YOU  herewith  a  pod  of  a  plant  growing  in  this  State  having  an  abondance 
of  fine,  silky  hairs  attached  to  the  seed.  I  would  like  to  know  if  this  fine  delicate 
fiber  can  be  utilized  in  any  way.  I  think  the  plant  also  possesses  medic^ial  prop- 
erties, and  would  be  glad  to  know  if  such  is  the  case. 

The  pod  belongs  to  a  kind  of  milkweed,  botanically  called  ^^AacU- 
pias  tuberosOy'^  or,  popularly,  "  pleurisy  root,"  because  it  is  employed 
m  cases  of  pleurisy  and  other  diseases.  The  silky  fibers  of  the  seeds 
are  like  those  of  all  the  milkweeds,  of  which  there  is  a  large  number 
of  species,  and  the  in(][uiry  as  to  its  economic  use  is  ouen  made; 
but,  although  very  delicate  and  beautiful,  it  lacks  tenacity,  and  can- 
not be  spun  by  itself  into  a  thread. 

From  Florida : 

We  are  alarmed  here  at  the  appearance  in  our  fields  and  orange  groves  of  what  is 
called  ''nut-grass,"  and  which  bids  fair  to  double  our  labor  in  cultivation. 


up  by  the  roots  and  even  sifting  the  soil  have  proved  of  no  avail  in  getting  rid  of  it 
I^y  I  beg  that  you  will  indicate  aa  soon  as  possible  the  best  andquiokest  means  for 
its  destruction? 

The  nut-grass,  or  coca  as  it  is  also  called,  is  one  of  the  worst  pests 
of  agriculture  in  the  South.  The  botanical  name  is  Cyperus  rotundw. 
Mr.  Elliott^  in  his  ''Botany  of  South  Carolina  and  Georgia^'^  says  of 
this  sedge : 

It  is  becoming  a  great  scourge  to  our  planters.  It  shoots  from  the  base  of  its  stem 
a  threadlike  fi^r,  which  descends  perpendicularly  from  6  to  18  inches,  and  tiisn 

S reduces  a  small  tuber.  From  this  norizontal  fibers  extend  in  every  direction,  pro- 
ucing  new  tubers  at  intervals  of  6  to  8  inches,  and  these  immediately  shoot  up 
stems  to  the  surface  of  the  earth  and  throw  out  lateral  fibers  to  form  a  new  ptog^ 
eny.  This  process  is  interminable,  and  it  is  curious  to  see  what  a  chain  or  imS- 
work  of  pl^ts  and  tubers  can  with  some  care  be  dug  up  in  loose  soil.  The  only 
process  yet  discovered  by  which  this  grass  can  be  extupated  is  to  plow  or  hoe  Um) 
spots  in  which  it  grows  everv  day  through  a  whole  season.  In  their  perpetual  efforts 
to  throw  their  leaves  to  the  light  the  roots  become  exhausted  and  perisn,  or  if  a  few 
appear  the  next  spring  they  can  easily  be  dug  up.  This  experiment  hauB  been  suc- 
cessfully tried  by  John  McQueen,  esq.,  of  Quitham  County,  Georgia. 

This  account  was  written  more  than  sixty  years  ago.  The  method 
^iven  for  destroying  the  pest  is  applicable  to  the  present  time,  and 
IS  perhaps  as  good  as  any  one  known. 

From  editor  of  the  Courier- Journal,  Louisville,  Ky, : 

Inclosed  we  hand  you  a  specimen  of  a  pUint  received  from  a  correspondent  at 
Salem,  N.  C.  Please  name  it  for  us,  and  give  any  information  which  there  may  be 
about  it  of  any  special  interest. 

From  the  commissioner  of  agriculture  for  Georgia: 

I  wiU  be  obliged  to  you  if  you  will  name  the  grass  of  which  I  inclose  a  speci- 
men, stating  its  economic  value.  The  grass  grows  in  bunches  in  fence  comers, 
stems  from  6  to  7  feet  high,  leaves  from  8  to  12  inches  long.  It  is  sent  to  me  from 
Washington  County  in  this  State. 

FOREIGN  INQUIRIES,  ETC. 

From  the  Oovemment  Botanical  Gardens  at  Saharamper,  North- 
western India: 

I  am  just  now  studying  the  grasses  of  Northern  India  with  special  reference  to 
their  relative  value  for  forage  or  fodder,  and  as  many  of  our  best  kinds  occur  also 
in  America,  the  information  given  in  your  book  (**  The  Agricultural  Qraasee  of  thA 
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United  States")  iB  of  very  great  value.  In  Upper  India  we  have  extensive  tracts 
(called  usar  land)  devoid  of  cultivation,  owing  to  an  excess  of  saline  ingredients  in 
the  soil  (salts  of  soda).  There  are  two  or  three  kinds  of  grass  which  apparently 
thi#e  in  such  soil,  one  of  which,  called  ^^  usar  grass"  (SporoSolu8  tenacis9imti8)j  rep- 
ments  the  only  vegetation  over  extensive  areas  of  this  usar  land;  the  other  grasses 
which  affect  usar  in  less  abundance  are  Eragrostis  dliaria  and  E,  cynosuroides. 
The  SporoMtu  appears  to  be  a  good  fodder  grass,  as  it  is  greedily  eaten  by  cattle. 
I  can  not  help  thinking  that  it  ^ould  be  well  worth  while  tryine  to  introduce  from 
other  countries  any  species  known  to  thrive  in  saline  soil,  and  I  snould  be  extremely 
obliged  if  you  could  put  me  in  the  way  of  obtaining  the  seed  of  such  kinds. 

The  usar  grass  above  referred  to  is,  according  to  a  figure  of  the  plant 
in  "Illnstrations  of  the  Forage  Grasses  of  Northwestern  India,"  very 
closely  related  to  our  Sporobolus  cryptandrus,  which  abounds  on 
the  arid  plains  of  the  West. 

From  Timaru,  New  Zealand: 

Noticing  in  an  Australian  paper  an  account  of  some  of  your  native  grasses,  which 
▼onki  seem  to  be  desirable  to  add  to  present  varieties  in  New  Zealand,  I  take  the 
hTjertv  of  writing  you  upon  the  subject.  Unfortunately  our  native  grasses  are  nearly 
all  delicate,  fine  annuals,  which  disappear  before  heavy  stocking.  The  prevailing 
cnsB  or  tuMock  (Poa  austrcdis)  is  a  wiry,  hard  grass,  that  yields  no  feed  except  when 
Domed  in  spring  and  the  tender,  green  shoots  spring  up.  Thereafter  it  becomes  a 
hifd,  wiry  tmnch-grass,  that  sheep  never  eat,  and  seems  to  serve  for  shelter  to  the 
finer  sorts.  There  appeiars  plentv  to  eat,  but  sheep  do  not  touch  it  unless  starvation 
driTSB  them.  Cultivation  has  driven  out  the  native  grasses,  and  those  sorts  com- 
mon to  England  are  in  use  here.  We  want  varieties  which  might  thrive  here.  The 
onlj  one  yet  that  does  is  Kentucky  blue-grass. 

From  Prussia,  Europe: 

I  have  for  a  number  of  years  been  experimenting  with  various  plants  at  the  Agri- 
aiUnzml  Institute  of  the  Halle  University,  and  would  like  to  do  the  same  with  the 
oitive  buffalo-grass  of  the  United  States,  which  is  illustrated  and  described  in  the 
Annual  Report  of  the  Commissioner  of  Agriculture  for  the  year  1880.  I  have  not 
been  able  to  get  the  seed  in  Europe. 

RELATION  TO  OTHER  BRANCHES  OF  THE  DEPARTMENT, 

The  natural  sciences  are  intimately  related  to  and  dependent  on  each, 
other.  The  plants  which  are  the  care  of  the  Botanist  are  often  sub- 
feet  to  the  destructive  depredations  of  insect  foes,  and  the  aid  of  the 
Entomologist  has  to  be  obtained  to  learn  the  name  and  history  of  such 
uisects.  Again,  the  Botanist  and  the  intelligent  cultivator  of  plants 
find  that  insects  have  much  to  do  with  the  fertilization  of  plants,  and 
that  without  their  aid,  in  many  cases^  the  production  of  fruit  would 
be  much  diminished  or  entirely  fail;  in  other  words,  success  in  cer- 
tain crops  is  largely  dependent  on  the  good  oflSces  of  these  insect 
friends.  In  such  instances  as  these  botany  and  entomology  come  into 
close  connection. 

The  Chemist  is  often  required  to  make  an  analysis  of  plants  or  veg- 
etable products  having  medicinal  or  poisonous  properties,  and  he  finds 
it  important  to  know  the  name,  botanical  character,  and  affinities  of 
such  plants  or  products,  and  for  that  purpose  calls  in  the  aid  of  the 
Botanist.  The  Ornithologist  may  be  pursuing  investigations  into  the 
food  habits  of  birds  to  ascertain  which  are  granivorous,  and  which  are 
insectivorous.  He  finds  that  he  needs  the  assistance  of  the  Botanist 
in  identifying  the  seeds  and  grains  which  he  finds  in  the  stomachs  of 
his  birds. 

Thus  each  division  of  the  Department  is  an  aid  to  the  other,  and  the 
development  of  each  is  required  not  only  for  its  own  work,  but  also 
for  the  aid  which  it  may  furnish  the  others.    The  following  statement 
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from  the  Division  of  Entomology  indicates  how  botany  aids  that 
science: 

Very  frequently  insects  are  sent  to  the  Division  of  Entomologyf or  determination 
and  report,  accompanied  by  specimens  of  their  food-plants.  The  latter  are  fre- 
quently in  a  fragmentary  condition,  and  when  known  to  the  sender  are  known  only 
by  some  local  name.  In  such  cases  as  this  it  is  our  custom  to  consult  the  Botanist, 
and  the  information  which  we  obtain  from  him  is  of  material  aid  to  our  own  divis- 
ion.   The  two  divisions  are,  in  fact,  closely  related  in  their  work. 

The  Chemist  states  as  follows: 

The  relations  of  the  Botanical  to  the  Chemical  Division  are  of  the  most  important 
nature.  A  large  part  of  the  plant  material  which  is  sent  to  the  Chemist  must  be 
accurately  identified  by  the  Botanist  before  bein^  submitted  to  analysis,  in  order 
that  there  may  be  no  doubt  as  to  the  exact  species  examined.  The  data  are  thus 
pre6e];ved  for  the  future  and  accurately  fixed  as  relating  to  some  particular  plant 
On  the  other  hand,  this  identification  prevents  the  repetition  of  an  analysis,  by  mak 
ing  it  possible  to  search  for  previous  analyses  of  the  known  species  in  hand. 

In  studies  of  the  adaptability  of  plants  to  climatic  condition  the  Chemist  and  Bota- 
nist work  hand  in  hand,  and  in  all  the  analytical  investigations  which  are  under- 
taken by  the  Chemical  Division  the  confidence  that  their  results  are  applied  in  the 
right  places  is  due  to  the  certainty  derived  from  the  identifications  of  the  Botanist 

As  an  example  of  the  manner  in  which  the  two  divisions  work  together  mav  be 
cited  the  studies  at  present  being  made  of  one  of  the  prickly  pears  of  Texas,  whidi 
is  attracting  attention  as  of  value  for  stock.  The  Botanist  s  knowledge  as  to  the 
growth  ana  distribution  of  the  plant  and  his  observations  of  its  habits  of  growth 
are  a  necessary  complement  to  tne  chemical  study  of  its  food  value. 

With  an  increased  force  the  fields  which  the  Botanical  Division  might  enter  in 
conjunction  with  the  Chemical  would  be  numerous. 

The  relations  of  the  Botanical  to  the  Seed  Division  are  becoming 
increasingly  important.  In  the  purchase  of  seeds  for  distribution 
the  Botanist's  knowledge  of  the  natural  habits  of  a  plant  is  essential 
to  the  determination  of  its  nrobable  agricultural  value.  Some  of  the 
native  grasses  investigated  W  the  Botanist  have  been  introduced  into 
cultivation  through  the  Seed  Division,  and  further  work  of  the  kind 
is  needed  to  supply  the  demand  for  grasses  adapted  to  different  parts 
of  the  country.  Every  year  the  aid  of  the  Botanist  is  required  to  de- 
termine the  purity  of  seeds  purchased  by  the  Seed  Division  for  dis- 
tribution. 

The  relation  of  the  Botanical  to  the  Horticultural  Division  is  too 
obvious  to  require  mention.  The  greenhouses  and  grounds  are  a 
constant  source  of  supplies  to  the  herbarium,  and  each  division  is  an 
aid  to  the  other  in  many  ways. 

INVESTIGATION  OF  FUNGOUS  DISEASES. 

At  the  last  Congress  an  appropriation  was  made  for  the  investiga- 
tion of  the  fungous  diseases  of  plants,  such  as  mildew,  smut,  blight, 
grape-rot,  potato-rot,  &c.,  and  for  experiments  necessary  to  deter- 
mine suitable  remedies  for  those  diseases.  The  mycological  section 
has  accordingly  been  organized,  and  is  conducting  investigations 
in  this  line  of  work  which  will,  it  is  hoped,  result  in  gjreat  good,  by 
preventing  the  immense  losses  which  farmers  and  horticulturists  are 
subject  to  by  the  frequent  occurrence  of  those  diseases.  Special  bul- 
letins on  the  subject  will  be  published  for  general  distribution. 

DIRECTIONS  TO  CORRESPONDENTS. 

In  order  that  the  division  may  be  more  useful  to  those  who  consult 
it,  the  following  directions  regarding  plants  for  identification  are 
inserted.    Plants  are  often  received  by  the  Botanist  for  name  in  so 
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imperfect  a  state  that  the  desired  information  cannot  be  given. 
Aaditions  to  the  herbarium  are  constantly  being  made  of  even 
ordinary  plants,  for  the  purpose  of  exchange,  &c.,  and  when  not 
of  further  use  to  the  senoer  specimens  sent  are  often  added  to  the 
herbarium,  and  it  is  desirable  to  have  them  suitable  for  the  purpose. 

PERFECT  SPECIMENS. 

Not  every  jjlant  can  be  recognized  at  sight  even  by  botanists;  but 
any  plant  which  has  been  described  and  named  can  be  identified  if 
perfect  specimens  are  furnished.  In  the  case  of  new  plants,  which 
are  stiQ  occasionally  found,  it  is  especially  important  to  have  good 
specimens,  in  order  that  they  may  be  classified  and  named. 

Sometimes  perfect  specimens  cannot  be  obtained  at  the  time  infor- 
mation is  wanted.  In  such  cases  whatever  can  be  had  may  be  sent 
and  may  prove  sufficient,  but  as  full  a  description  as  possible  should 
be  given  of  the  i)arts  not  obtainable. 

A  perfect  specimen  includes  all  parts  of  the  pjlant  or  samples  of  all 
parts,  though  some  parts  are  more  important  in  identification  than 
others.  The  flower  is  the  part  usually  most  essential;  any  other  part 
can  better  be  wanting  than  this,  and  in  most  cases  this  is  furnished. 
With  all  plants,  however,  the  fruit  is  also  important,  and  many  cannot 
be  determined  without  it.  Dry  fruits  require  less  care  in  preparation 
than  flowers,  are  less  likely  to  be  injured,  and  are  more  easily  exam- 
ined. Notwithstanding  these  facts,  the  specimens  received  at  the 
herbarium  from  both  botanists  and  others  are  much  more  frequently 
defective  in  the  fruits  than  in  the  flowers.  The  leaves  are  always  im- 
portant and  are  seldom  omitted,  but  inmany  herbs  the  radical  leaves, 
or  those  from  the  base  of  the  stem,  dififer  m  form  from  the  others, 
and  these  are  not  always  furnished. 

In  some  plants  certain  parts  are  more  important  for  identification 
than  the  same  parts  in  otner  plants.  ^  With  herbs  it  is  important  to 
know  whether  they  are  annual,  biennial,  or  perennial.  To  determine 
this  requires  the  root  as  well  as  stem.  If  this  is  not  furnished,  the 
duration  of  the  plant  should  be  stated.  With  sedges  it  is  essential  to 
have  the  full-grown  fruit,  though  desirable  to  have  the  flowers  also. 
The  habit  of  growth  in  sedges,  whether  singly  or  in  tufts,  is  a  dis- 
tinctive character,  which  the  specimens  should  show.  With  grasses 
it  will  usually  be  sufficient  to  gather  specimens  soon  after  flowering, 
though  if  some  be  in  flower  and  others  ripe  it  is  better.  The  difficulty 
with  fuUy-ripe  grasses  is  the  liability  of  the  seeds  and  chaff  to  scatter. 
The  rootmg  portions  of  grasses  should  also  be  furnished,  as  this  is 
especially  important  in  determining  their  agricultural  value. 

PREPARATION  OF  SPECIMENS. 

It  is  not  necessary  to  have  living  specimens  for  identification.  Prop- 
erly dried  plants  are  nearly  as  ^oa.  They  can  be  more  easily  and 
safelv  transported,  and  may  be  examinea  at  any  time.  If  dried 
quickly  under  pressure,  in  the  manner  of  herbariunr  specimens,  they 
retain  essentially  their  original  shape,  something  of  tneir  color,  and 
do  not  become  brittle,  as  when  dried  in  the  open  air. 

In  drying,  the  plants  should  be  placed  between  folds  of  absorbent 
paper  (newspaper  will  answer)  and  subjected  to  a  pressure  of  25  to  50 
pounds,  according  to  nature  of  the  specimens  and  the  amount  under 
preesure.    As  the  papers  become  damp  the  plants  should  be  removed 
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to  fresh,  ones.    This  should  at  first  be  done  as  often  as  onoe  a  day.  i 
If  considerable  paper  is  used  the  plants  will  require  to  be  changed  less  : 
frequently  ai^d  will  be  less  likely  to  beoome  discolored  if  n^gleoted. 
rlants  should  be  gathered  when  dry,  and  preferably  in  dry  weather. 
In  the  collection  of  specimens  botanists  commonly  carry  drying  pa 

Eers  into  the  field  and  place  the  plants  in  them  as  soon  as  gathered  i 
olding  them  in  place  by  straps.  When  this  is  not  convenient  a  tin 
collecting  case  is  often  used,  which  keeps  the  plants  from  wilting 
until  they  can  be  placed  in  the  drying  papers.  A  very  good  substi- 
tute for  such  a  case  is  ordinary  paper,  m  which  the  plants  may  be 
wrapped  as  gathered.  In  placmg  the  plants  in  the  papers  to  dry, 
have  out  one  Kind  on  a  sheet,  and  place  with  it  at  once  a  laoel  bearing 
the  date  and  place  of  collection,  with  the  name,  if  known,  and  any 
other  particulars  desired.  Fleshy  plants  will  need  to  be  divided  to 
dry  properly,  and  thick  specimens  to  prevent  them  occupying  too 
mucn  space.  Seeds  may  be  placed  in  an  envelope  and  deposited  with 
the  remainder  of  the  plant. 

SOME  NATIVE  CLOVERS. 

There  are  in  the  United  States  40  species  of  native  clovers  (7Vi/o- 
lium). 

The  larger  number  of  these  belong  to  the  Pacific  side  of  the  conti- 
nent, and  to  Utah,  Idaho,  and  Montana;  a  few  species  belong  to  Texas 
and  the  Southern  States,  two  or  three  of  which  extend  northward  in 
the  States  adjacent  to  the  Ohio  and  Mississippi  Rivers. 

None  of  our  native  species  have  been  cultivated  so  far  as  is  known, 
although  several  of  them  are  of  as  large  and  vigorous  growth  as  the 
common  red  clover,  and  are  worthy  of  trial,  as  they  may  prove  bet- 
ter adapted  to  some  soils  than  that  species.  We  give  descriptions  and 
figures  of  the  most  promising  ones,  and  suggest  that  in  the  sections 
v^re  they  grow  they  shoulcTbe  subjected  to  experiment. 

Trifolium  fucatvm. 

This  is  one  of  the  large«rti  and  stroxigest  growing  of  our  native  kinds, 
and  is  found  on  the  Pacific  coast.    Under  favorable  circumstances  ii 
attains  a  height  of  2  to  3  feet.    The  stem  is  decumbent,  smooth,  thick, 
and  juicy.    The  stipules  at  the  base  of  the  leaf  are  half  an  inch  to  an 
inch  long,  ovate,  broad,  and  clasping  the  stem.    The  leaves  are  trifoli- 
ate, with  stems  or  petioles  8  to  6  inches  long;  the  leaflets  varv  from 
roundish  pr  oblong  to  obovate,  thickish,  strongly  veined,  three-fourths 
of  an  inch  to  an  inch  and  a  half  long,  uxd  witn  numerous  small,  sharp 
teeth  on  the  margins.    The  flower  neads  are  large  (1  to  2  inches  in 
diameter),  larger  than  those  of  the  common  red  clover  on  naked 
peduncles  (stems),  which  are  longer  than  the  leaf -stalks  (sometimes  5 
to  6  inches  long).    There  is  a  conspicuous  green  involucre  surround- 
ing the  base  of  the  flower  head  deeply  divided  into  7  to  9  ovate,  entire, 
and  pointed  lobes,  which  are  about  naif  as  long  as  the  flowers.    The 
heads  contain  comparatively  few  flowers  (about  8  to  10),  but  these 
are  about  an  inch  long,  thick  and  inflated,  the  calyx  about  one-fourth 
as  long  as  the  corolla,  which  varies  from  pink  to  purple  in  color.     Mr. 
S.  Watson,  in  the  '*  Botany  of  Oalfomia,"  says  of  tnis:^  "A  common 
species  in  tne  Coast  Ranffes  and  in  the  foot-hills  of  the  Sierra  Nevada, 
through  the  length  of  the  State — in  some  places  very  abundant  and 
aflfordmg  good  pasturage."    It  would  seem  very  desirable  that  this 
species  should  be  given  a  fair  trial  in  cultivation.     (Plate  I.) 
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Trtfolium  megacephalum  (Large-IiMded  olover). 

A  low  species,  seldom  reaohing  a  foot  in  height,  but  robust  and 

with  strong,  deeply  penetrating  roots.    A  number  of  stalks  usually 

proceed  from  one  root,  but  these  stems  are  unbranching,  somewhat 

nidry,  and  terminate  with  a  single  large  head.    The  leaves  mostly 

proceed  from  the  base  of  the  stem,  there  usually  being  but  one  pafr 

on  the  stalk  near  the  middle.    The  lowest  leaves  are  long-stalked, 

and  with  5  to  7  leaflets  instead  of  3,  as  in  most  clovers,  but  Qxe  upper 

ones  are  sometimes  reduced  to  3  leaflets.    The  leaflets  are  an  mch 

long  or  less^  somewhat  wedge-shaped  or  obovate  and  blunt  at  the 

apex,  and  with  very  fine,  sharp  teeth  on  the  edge.    The  stipules  at  the 

l»se  of  the  leaves  are  large,  mostly  ovate  in  form,  and  sharply  toothed 

or  deeply  cut.    The  heads  are  mostly  terminal,  about  1|  incnes  long, 

on  a  nated  peduncle,  and  without  an  involucre.    The  flowers  are 

large,  purplish,  about  an  inch  long,  and  very  compact  and  spicate  in 

the  head.    The  calyx,  with  its  long,  plumose  teeth,  is  hali  as  long 

as  the  corolla.    This  species  grows  in  the  mountain  region  of  CaU- 

fomia,  Oregon,  Washington  Territory,  Nevada,  and  Montana,    It  is 

not  as  lar^e  as  the  common  red  clover,  but  experiments  are  needed 

to  determine  its  possibilities  for  pasturage.    Its  lar^e,  showy  heads 

and  its  peculiar  leaves  would  make  it  an  interestmg  ornamental 

species,     (Plate  II.) 

Trtfolium  involucratum. 

This  is  an  annual  species,  presenting  a  great  variety  of  form,  but 
under  favorable  circumstances  reaching  1^  or  2  feet  in  height  and  of 
Ti^rous  growth.  The  stems  are  usuaQy  decumbent  and  Dranching 
below,  very  leafy,  and  terminating  with  1  to  3  heads  on  rather  long 
peduncles.  The  leaves  are  on  stalks  longer  than  the  leaflets,  which 
are  in  threes,  one-half  inch  to  an  inch  long,  of  an  oblong  or  obovate 
form,  smooth,  and  with  very- fine,  sharp  teeth  on  the  margins.  The 
stipules  are  large,  ovate,  or  lanceolate,  and  usually  much  gashed  or 
deeply  toothed.  The  heads  are  long-stalked,  aboul  an  inch  long,  the 
purplish  flowers  closely  crowded,  and  surrounded  with  an  involucre, 
which  is  divided  into  numerous  long-toothed  lobes.  The  flowers  are 
half  to  three-fourths  of  an  inch  long,  slender,  with  a  short,  striate 
caljrx,  the  teeth  of  which  are  very  slender,  entire,  and  pointed,  and  lit- 
tie  shorter  than  the  corolla.  This  species  has  a  wide  range  of  growth 
in  the  western  part  of  the  continent,  prevailing  from  Mexico  to  Brit- 
ish America  through  the  mountain  districts.  Under  cultivation  it 
would  probably  produce  a  good  yield  of  fodder,  but  has  never  been 
subjected  to  experiment  so  far  as  knownu    (Plate  III.) 

Trtfolium  atoloniferum  (Running  buflEalo  olover). 

This  is  a  perennial  species,  growing  about  a  foot  high;  long  run- 
ners are  sent  out  from  the  oase,  which  are  procumbent  at  first,  be- 
eoming  erect.  The  leaves  are  all  at  the  base,  except  one  pair  at  the 
TOper  part  of  the  stem.  The  root  leaves  are  long-stalked,  and  have 
tniSee  thinnish  obovate  leaflets,  which  are  minutely  toothed.  The 
pair  of  leaves  on  the  stem  have  the  stalk  about  as  long  as  the  leaflets, 
which  are  about  1  inch  long.  The  stipules  are  ovate  or  lanceolate, 
pointed,  and  entire  on  the  margins,  the  lower  ones  nearly  an  inch 
long,  the  upper  ones  about  half  as  long.  There  are  but  one  or  two 
heads  on  each  stem  at  the  summit,  each  on  a  peduncle  longer  than 
the  leaves.     The  heads  are  about  an  inch  in  diameter,  rather  loosely 
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flowered,  each  flower  bein^  on  a  short,  slender  pedicel,  or  stem,  which 
bends  backward  at  maturity.  Each  flower  has  a  long-toothed  calyx 
about  half  as  long  as  the  corolla,  which  is  white,  tinged  with  purple. 
This  species  is  found  in  rich,  open  wood-lands  and  in  prairies  in  Onio, 
Illinois,  Kentucky,  and  westward.  It  is  smaller  in  size  and  less  vig- 
orous in  growth  than  the  common  red  clover.     (Plate  IV.) 

Trifolium  Carolinanum  (Southern  clover). 

A  small  perennial  clover,  having  much  resemblance  to  the  common 
white  clover.  It  usually  grows  from  6  to  10  inches  high,  somewhat 
pubescent,  the  stems  slender,  procumbent,  and  branching.  The  leaves 
are  trifoliate,  on  petioles  of  variable  length.  The  leaflets  are  about 
half  an  inch  long,  obovate,  wedge-shaped  at  base,  and  somewhat 
notched  at  the  summit.  The  stipules  are  nearly  as  long  as  the  leaf- 
lets, ovate  or  lanceolate,  and  slightly  toothed  above.  Each  stalk  has 
usually  two  long-stalked  heads,  proceeding  from  the  upper  joints. 
The  roundish  heads  are  from  one-naif  to  three-fourths  of  an  inch  in 
diameter,  without  an  involucre,  and  with  numerous  crowded,  small 
flowers  on  slender  pedicels,  which  become  reflexed  in  age.  The  lone 
lanceolate  teeth  of  the  calyx  are  slightly  shorter  than  the  small, 
purjjlish,  pointed  corolla.  The  pods  are  usually  four-seeded.  This 
species  occurs  in  all  the  Southern  States  and  in  Texas.  It  is  too  small 
to  be  valuable  for  fodder,  but  is  worthy  of  trial  as  a  constituent  of 
pastures  in  the  South.     (Plate  V.)     ' 

WEEDS  OF  AGRICULTURE. 

The  majority  of  our  most  troublesome  weeds  are  plants  introduced 
from  other  countries.  As  a  locality  becomes  clearea  up  and  brought 
into  cultivation  the  character  of  the  spontaneous  vegetation  always 
undergoes  marked  changes.  Many  of  the  native  plants  disappear, 
others  become  more  abundant,  and  new  plants  introduced  from  for- 
eign countries,  or  other  parts  of  the  same  country,  frequently  become 
the  prevailing  vegetation. 

Owing  to  the  conditions  of  modem  commerce  and  the  natural  pro- 
vision for  their  distribution  it  is  i)ractically  impossible  to  long  ex- 
clude outside  weeds  from  any  considerable  district.  The  weed  laws 
of  various  States  have  done  much  to  call  the  attention  of  agricult- 
urists to  the  most  troublesome  weeds,  and  have  in  many  cases  re- 
tarded their  introduction  and  distribution,  but  it  is  not  to  be  ex- 
Sected  that  through  any  agency  our  worst  weeds  will  become  so  sub- 
ued  as  to  require  no  further  attention.  An  account  like  this  can 
only  furnish  the  means  of  recognizing  some  of  the  more  pernicious 
ones,  and  give  some  account  of  their  ori^n  and  methods  of  propaga- 
tion, with  suggestions  for  keeping  them  in  check  or  eradicatmg  them 
for  a  time. 

If  the  plants  troublesome  in  cultivated  crops  were  only  such  as 
were  always  and  everywhere  recognized  as  weeds,  the  question  would 
be  much  simpler.  Unfortunately  many  of  our  worst  weeds  were 
first  introduced  as  useful  plants.  A  larj?e  number  have  escaped  from 
flower  gardens,  as  Indian  mallow,  toad-flax,  and  daisy.  Many  plants 
are  useful  in  one  locality,  but  known  only  as  weeds  in  another. 
Cock's-foot  {Panicum  crus-galli)  is  a  coarse  grass,  very  troublesome 
in  gardens  in  many  Northern  States,  but  in  the  South  it  is  a  valu- 
able fodder  plant.  Besides  these,  there  are  plants  of  common  culti- 
vation which  act  as  weeds,  and  are  difficult  to  eradicate  when  it  is 


BEPOBT  OF  THE  BOTANIST.  85 

desired  to  grow  other  plants.  Kentucky  blue-grass,  one  of  the  most 
valuable  forage  plants  known,  is  ^uite  difficult  to  subdue,  owing 
to  its  creeping  root-stocks.  On  this  account  many  farmers  aim  to 
exclude  it  from  their  farms,  preferring  such  plants  as  clover  and  tim- 
othy, which,  though  inferior  in  some  respects,  are  more  easily  sub- 
dued. 

The  following  general  hints  on  the  destruction  of  weeds  may  be 
Found  of  use,  vVhether  it  be  profitable  to  attempt  the  complete  ex- 
termination of  weeds  will  depend  on  the  price  of  land  and  labor,  the 
kind  of  crops  to  be  grown,  &c.  There  can  be  little  doubt,  however, 
;hat  the  more  troublesome  perennial  and  biennial  weeds  can  usually 
ye  eradicated  altogether  with  profit,  especially  where  they  are  not 
^et  abundant: 

HINTS  ON  KILLING  WEEDS. 

1.  Plants  cannot  live  indefinitely  deprived  of  their  leaves.  Hence 
preventing  their  appearance  above  the  surface  will  kill  them  sooner 
)r  later. 

2.  Plants  have  ^ater  need  for  their  leaves,  and  can  be  more  easily 
dlled  in  the  ^^wing  season  than  when  partially  dormant. 

3.  Cultivation  in  a  dry  time  is  most  injurious  to  weeds  and  bene- 
ficial to  crops. 

4.  Avoid  the  introduction  of  weeds  in  manure  or  litter  or  from 
weedy  surroundings.  Some  gardeners  use  no  stable  manure  on 
CTounds  they  desire  to  keep  especially  clean,  relying  on  commercial 
Fertilizers  and  the  plowing  under  of  green  crops. 

5.  After  a  summer  crop  has  ripened,  instead  of  allowing  the  land 
to  grow  up  to  weeds  it  is  often  well  to  sow  rye  or  some  other  crop  to 
cover  the  ground  and  keep  them  down. 

6.  Give  every  part  of  the  farm  clean  cultivation  every  few  years 
either  with  a  hoed  crop  or,  if  necessary,  with  a  fallow. 

7.  It  is  often  statea  that  cutting  weeds  while  in  flower  will  kill 
tbem.  This  is  only  reliable  with  biennials,  and  with  them  only  when 
done  so  late  that  much  of  the  seed  will  grow. 

8.  If  the  ground  is  kept  well  occupied  with  other  crops  weeds  will 
give  much  less  trouble.  Keep  meadows  and  roadsides  well  seeded 
and  plow-land  cultivated,  except  when  shaded  by  crops. 

Cnicus  arvensis  (canada  thistle). 

This  thistle  grows  usuallv  to  the  height  of  2  or  3  feet,  the  stems 
very  leafy  and  much  brancned,  with  the  flower-heads  gathered  into 
small  clusters  at  the  end  of  the  branches.  The  stem  and  branches  are 
not  winged  by  decurrent  leaves,  as  they  are  in  many  other  species.  The 
leaves  are  comparatively  small,  those  of  the  stem  being  mostly  3  to  6 
inches  long,  about  half  an  inch  wide  in  the  main  part,  with  three  or  four 
prominent  lobes  on  each  side,  and  armed  on  the  edges  with  an  abund- 
ance of  sharp,  rather  stiff,  prickles,  which  are  1  or  2  lines  long.  The 
heads  of  the  flowers  are  mostly  less  than  an  inch  hi^h,  with  a  close  in- 
volucre, the  small  scales  mostly  without  prickly  points.  The  flower- 
heads  are  mainly  dioecious;  that  is,  those  of  one  plant  are  male  only, 
while  those  of  other  plants  are  f eniale  only.  The  plant  has  creeping 
root-stocfa,  which  spread  deep  beneath  the  surface  and  send  up  new 
stems,  thus  multiplying  the  plant.  Although  this  plant  is  called 
Canada  thistle,  it  is  really  a  native  of  Europe,  and  has  been  intro- 
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duoed  into  this  ooimtry^  probably  first  into  Canada  and  from  thence 
into  the  United  States. 

The  Oanada  thistle  nearly  or  quite  fails  to  seed  in  tnan}r  localities, 
Bpreadinff  ohiefly  by  the  running  root*Btock8|  so  that  it  is  not  very 
rapidly  oisteminatea.  The  failure  to  seed  is  doubtless  mainly  due  to 
its  dioecious  character,  as,  if  completely  so,  no  seed  would  be  formed 
where  a  patch  originated  from  a  single  plant.  It  is  not  yet  trouble- 
some to  any  extent  beyond  the  Eastern  and  Middle  States*  It  prefers 
a  heavy  soil|  but  on  such  land  is  most  easily  killed.  In  pastures,  or 
wherever  the  land  is  compact,  if  only  a  few  plants  appear  they  ma; 
often  be  killed  by  pulling  tnem  up  a  few  times.  Larger  patches  should 
be  plowed  deeply  about  once  a  week  in  the  growing  season,  or  each 
time  before  any  plants  appear  above  the  surface.  Alter  each  plowing 
rolling  is  advantageous,  especially  on  sandy  soil.  *  There  are  numer- 
ous ii^tances  where  fields  of  this  weed  have  been  completely  killed  in 
a  single  sesison  in  time  to  sow  winter  wheat.  Cases  have  been  re- 
ports of  Canada  thistles  being  killed  by  a  single  cutting  at  a  certain 
period  of  growth.  In  some  of  these  instances  at  least  the  plant  has 
proved  to  oe  some  other  thistle.  If  the  characters  above  riven  are 
Dome  in  mind|  especially  the  fact  of  the  creeping  root-stocks  and  of 
its  growinff  on  dry  land,  there  will  be  little  danger  of  this  mistake. 

rlate  Vly  Fig«  1,  a  portion  of  the  stem,  leaves,  and  flower-heads; 
Fig.  2,  a  portion  oi  the  running  root-stock;  Fig.  3,  a  single  flower, 
with  the  seed  and  pappus. 

Arctium  Lappa  (burdock). 

A  well-known  biennial  plant  of  the  natural  order  Composita^ 
which,  like  many  of  ^  our  common  weeds,  has  been  introduced  from 
Europe.     It  has  a  thick  branching  stem,  3  to  5  feet  high,  with  round* 
ish  heart-shaped  leaves  3  inches  to  a  foot  or  more  long,  the  lowest  on 
long  stout  stalks,  the  upper  ones  nearly  sessile,  the  margins  undulate 
andsometimes  erosely  toothed.    The  flower-heads  are  roundish,  about 
an  inch  thick,  mostly  in  small  clusters  at  the  ends  of  the  branches. 
The  scales  of  the  involucre  are  extended  into  hooked  points,  which 
adhere  to  the  clothing  or  to  the  hair  or  wool  of  animals.    Within  the 
involucre  are  a  number  of  slender  purplish  flowers,  each  containing 
anthers  and  styles  of  the  kind  peculiar  to  this  order,  and  at  the  base 
of  each  flower  is  the  seed,  surmounted  with  a  number  of  slender 
bristles. 

There  are  several  varieties  of  this  species,  differing  in  the  size  of  the 
heads  and  in  other  points,  which  varieties  are  by  some  called  *  *  si>ecies." 
It  gives  but  little  trouble  in  cultivated  lana,  being  found  in  waste 
places  about  buildings  and  fences,  and  occasionally  in  meadows  where 
the  seeding  is  thin.  It  prefers  strong  soil,  and  its  presence  is  consid- 
ered a  sign  of  good  land.  Though  not  a  serious  weed  in  ctQtivated 
crops,  its  imsiffntliness  and  the  annoyance  of  its  burs  in  the  wool  and 
hair  of  animais  make  it  desirable  to  try  to  exterminate  it,  especiall]/ 
as  it  is  one  of  the  easiest  weeds  to  get  nd  of.  One  of  the  best  timee 
to  destro^r  it  is  in  the  fall  when  the  leaves  are  conspicuous  and  time  is 
less  nressing.  It  is  killed  any  time  if  cut  below  tne  crown.  It  may 
also  oe  killM  by  being  mowea  when  the  seed  has  fully  formed,  and 
the  tops  burned.  If  cut  while  in  flower,  as  sometimes  recommended^ 
a  second  crop  of  seed  will  generally  be  produced. 

Burdock  has  some  reputation  in  medicine  as  a  blood  purifier  and  for 
rheumatism.  Its  value  is  probably  slight.  It  is  known  in  England  as 
hare-burs  or  hurrburr,  and  the  young  shoots,  after  being  stripped  oi 
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ind,  are  occasionally  \iaed  as  a  subrtitute  for  asparagoB.    In 

it  is  cultivated  under  the  name  of  gobo,  the  root,  growing  to  8 

ohes  in  diameter  and  often  i  feet  long,  being  used  much  as  we 

5ify. 

e  Vll,  Fig.  1,  a  branch  of  the  small  variety;  Fig;.  2,  a  single 

magnified;  Fig.  8,  a  portion  of  the  large-headed  variety — mcyor. 

Xanthium  Canadense  (clot-bur,  cockle-bur). 

arse  branching  annual  plant  of  the  order  CompoaitcB.  usually 
feet  high,  with  alternate,  rough  leaves  from  8  to  6  incnes  long 
)out  as  wide,  somewhat  lobed  and  coarsely  toothed,  strongly 
ibbed,  somewhat  heart-shaped  at  the  base,  and  on  long  staiKs. 
)wer-head8  are  in  small  axillary  and  terminal  clusters  of  2 
male  and  female,  the  male  heads  on  a  short  spike  at  the 
t  and  the  f  em^e  in  clusters  of  2  or  8  at  the  base  of  the  male 
The  male  or  staminate  flowers  are  in  roundish  heads,  with  a 
jaly  involucre.  After  shedding  the  pollen  these  heads  soon 
ff  and  disappear,  and  .the  female  heads  enlar^,  and  become 
hard,  oblong  burs  about  an  inch  long,  beset  with  stiff  hooked 
».  At  the  apex  of  the  bur  there  are  two  hard  and  sharp  or 
1  beaks,  and  within  are  two  cells,  each  containing  a  single 
Those  who  are  accustomed  to  look  at  the  aster  and  the  sunflower 
^esentatives  of  the  order  CompositcB,  will  not  at  first  recognize 
ant  as  a  member  of  that  family  because  of  the  separation  of  the 
nd  female  flowers,  but  a  close  examination  will  reveal  its  true 
n. 

plant  is  most  abundant  on  low  pasture  and  stubble  land  and 
streams,  though  often  growing  rankly  in  waste  places  on  tip- 
It  is  seldom  a  troublesome  weea  in  crops,  but  its  burs  are  a  great 
smce  in  the  fleeces  of  sheep.  Seeding  to  clover  and  meadow 
md  mowing  several  times  the  first  season  is  recommended  for 
traction. 

have  figured  this  species  (X,  Canadense),  believing  that  it  is 
3  which  is  troublesome  in  corn  fields  and  roadsides  in  the  West- 
ates,  where  it  is  probably  native,  but  perhaps  introduced  from 
uth  through  travel  and  commercial  intercourse.  The  species 
occurs  in  the  Ecistern  States  is  probably  Xanthium  struma' 
which  is  supposed  to  be  a  native  of  Europe  and  India.  It  is 
tr  in  size,  witn  smaller  burs,  more  slender  and  smoother  prickles. 
Qattinger.  of  Nashville,  Tenn.,  stat^  that  some  twenty-two 
ago  he  fea  his  horse  quite  a  quantity  of  the  Xanthium  vana- 
in  its  flowering  season.  It  possesses  an  aromatic  smell,  and  his 
liked  it.  It  did  not  have  any  noxious  effects  upon  him,  although 
\  since  heard  a  farmer  say  tnat  it  was  poisonous  to  stock,  whicn, 
^er,  he  does  not  believe. 

s  VIII,  Fig.  1,  a  branch,  showing  the  spikes  of  male  flower- 
,  with  the  female  clusters  below;  Fig.  2,  three  mature  burs. 

Ambrosia  artemisiosfolia  (rag-weed,  bitter-weed,  hog-weed, 
Roman  wormwood). 

3mmon  annual  weed  of  the  natural  order  ContpositcBy  gener- 
to  3  feet  high,  rather  slender,  and  much  branched.  The  leaves 
^m  1  to  4  incnes  long,  mostly  alternate  and  thinnish,  pinnat- 
r  cut  into  deep  narrow  lobes,  which  are  again  lobed  or  toothed, 
nds  of  the  branches  bear  the  flowers,  which  are  of  2  kinds, 
and  female.    The  male  flowers  are  in  small  heads  of  6  to  8  to- 
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getlier,  inclosed  by  a  5-toothed  green  involucre.  These  heads  are 
arranged  in  a  slender,  spikelike  raceme  2  to  3  inches  long,  each  one 
nodding  on  the  very  short  recurved  pedicel.  At  the  base  of  the  raceme 
are  a  few  female  flowers,  which  are  erect,  some  of  which  develop  into 
small  hard  nutlets  or  fruits.  The  flowering  si)ikes  are  quite  variable, 
sometimes  being  nearly  all  male,  and  sometimes  mostly  or  entirely 
female.  It  seems  to  be  an  American  weed,  native  of  the  warmer  parts 
of  the  continent,  but  by  cultivation  introduced  and  spread  over  the 
United  States  and  Canada. 

It  is  very  common  in  wheat-stubble  and  along  roadsides.  In  Ohio 
it  was  reported  to  the  State  exi)eriment  station  in  1883  by  the  greatest 
number  of  correspondents  as  the  most  troublesome  weed  in  com. 
It  thrives  on  all  soils,  and  can  be  eradicated  only  by  the  most  care- 
ful cultivation.  It  is  kept  down  in  well-seeded  meadpws,  but  some 
of  the  plants  persist,  and  produce  seed  when  but  a  few  inches  h^L 
Sheep  are  a  valuable  stock  to  keep  on  land  infested  with  tUs  and 
other  weeds. 

Plate  IX,  a  branch  with  the  flowering  spikes;  Fig.  1«  a  single  male 
head;  Fig.  2,  a  fertile  nutlet. 

Chrysanthemum  leucanthemum  (white  daisy,  ox-eye  <!^7; 
wnite-weed). 

A  perennial  plant,  1  to  2  feet  high,  simple  or  with  few  branches, 
often  several  stems  from  one  root.  The  stem  is  rather  sparsely 
clothed  with  narrow,  coarsely-toothed  or  gashed,  obovate  or  spatulate 
leaves,  the  upper  ones  sessile  with  a  clasping  fringed  base,  the  lower 
ones  more  or  less  petioled.  The  main  stem  and  the  few  long  branches 
are  each  terminated  with  a  single  head  of  flowers,  which,  when  ex- 
panded, is  an  inch  io  an  inch  and  a  half  in  diameter.  There  is  an  ex- 
ternal set  of  thinnish  scales,  which  is  called  the  involucre;  within  this 
are  the  florets,  or  flowers,  of  2  kinds — an  outside  row  of  showy,  white 
flat  florets  called  "the  ray,"  and  a  central  mass  of  short  tubular  yellow 
florets,  which  constitute  the  "disk." 

Both  the  ray  and  disk  florets  are  fertile;  that  is.  provided  with  an 
achenium  or  seed  at  the  base.  If  the  small  disk  norets  are  carefully 
examined  they  will  each  be  found  to  contain  5  stamens  united  by 
the  anthers  around  the  central  style.  In  the  ray  florets  the  stajnens 
are  absent.  The  plant  is  a  native  of  Europe,  but  has  become  widely 
spread  over  all  the  eastern  part  of  this  continent. 

The  daisy  is  most  troublesome  in  meadows  and  pastures.  Though 
long  known  in  this  country,  it  is  still  spreading  westward  into  new 
localities.  In  some  cases  it  has  escaped  as  a  weed  from  flower  gar- 
dens; in  others  it  is  introduced  in  grass  or  cloverseed  or  hay.  It  has 
been  introduced  in  some  places  as  a  grazing  plant  for  sheep,  though 
the  close  grazing  of  the  sneep  will  exterminate  it.  Where  the  plant 
is  abundant  it  has  been  utilized  to  restore  worn-out  land  too  poor  to 
grow  clover.  For  this  purpose  it  is  sown  at  the  rate  of  one-fourth 
bushel  per  acre.  It  is  too  much  of  a  weed,  however,  to  be  introduced 
into  a  new  locality  for  any  purpose.  If  the  land  is  brought  to  the 
proper  state  of  fertility  grass  and  clover  will  keep  the  daisies  down,  so 
that  the  few  which  remain  may  be  readily  exterminated.     (Plate  X.) 

Abutilon  avicennce  (Indian  mallow,  velvet-leaf). 

A  coarse  annual  plant  of  the  order  Malvaceae.  The  stem  is  branch- 
ing and  grows  to  the  height  of  4  or  5  feet.  The  stem,  branches,  and 
leaves  are  covered  with  short  soft  hairs;  hence  the  name  of  velvet- 
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af.  The  leaves  are  roundish-ovate,  3  to  6  or  more  inches  lone,  and 
tther  long-pointed,  heart-shaped  at  the  base,  the  margins  with  fine 
unt  teeth,  and  with  a  stalk  longer  than  the  leaf.     There  are  about 

Srincipal  nerves  diverging  from  the  base, 
i'rom  the  axil  or  angle  of  each  leaf -stalk  is  produced  a  flower-stalk, 
hich  develops  1  or  2  flowers  or  is  sometimes  extended  into  a  branch- 
g  raceme,  with  3  to  5  flowers.  The  flowers  consist  of  an  outer  calyx, 
3ft  into  5  lobes  or  teeth,  the  corolla  consisting  of  5  obovate  orango- 
lUow  petals,  and  a  column  of  numerous  stamens  united  into  a  tube, 
tdch  closely  surrounds  the  12  to  15  styles.  The  expanded  flower 
half  to  three-fourths  of  an  inch  in  diameter.  After  the  fall  of  the 
roUa  the  ovaries  develop  into  a  crowded  mass  of  dry;  pods  or  cap- 
les,  each  one  having  2  short  stiff  points  or  teeth,  wnich  spread  or 
diate  upward  and  outward.  The  base  of  this  mass  of  carpels  is 
rrounded  by  the  persistent  calyx.  The  calyx  and  capsules  are  soft, 
iry,  or  pubescent. 

In  some  parts  of  the  country  this  plant  is  called  stamp- weed,  be- 
Qse  the  pods  are  used  to  ornament  or  stamp  butter. 
This  plant,  originally  from  India,  has  spread  Quite  extensively  in 
irope  and  Asia,  and  also  in  the  United  States,  wnere  in  some  locali- 
8  it  has  become  a  serious  weed  in  rich  cultivated  grounds.  It  was 
ig  sold  as  an  ornamental  plant;  but  few,  if  any,  seedsmen  now 
:er  it.  It  possesses  a  strong  fiber,  which  some  have  attempted  to 
ilize  for  manufacturing  purposes.  (See  Report  1879,  p.  608.)  Be- 
j  an  annual,  and  easily  recognized,  and  generally  confined  as  yet 
limited  localities,  it  would  seem  to  be  more  easy  to  get  rid  of  than 
my  of  our  weeds.     (Plate  XI.) 

Solarium  Caroliniense  (horse-nettle). 

A  low,  perennial  plant,  with  deep,  running  roots,  belonging  to  the 
ler  SolanacecBy  tne  same  that  contains  the  potato,  tomato,  &c. 
le  stems  are  1  to  2  feet  high,  rather  straggling,  branching,  and  half- 
rubby  at  the  base.  The  stems  and  the  midnerve  of  the  lower  side 
the  leaves  are  more  or  less  thickly  armed  with  short,  sharp,  stout, 
llowish  prickles.  The  stem  and  leaves  are  also  covered  with  minute 
tr-shapeJi  hairs  of  from  4  to  8  points.  The  leaves  are  large  for  the 
«  of  tne  plant,  2  to  4  inches  long,  short-stalked,  oblong  in  outline, 
netimes  only  coarsely  and  irregularly  toothed,  sometimes  with  3 
5  deep  lobes  on  each  side.  The  flowers  are  in  racemes,  mostly 
«n  the  axils  of  the  upper  leaves.  There  are  from  3  to  10  flowers 
each  raceme,  on  rather  short  pedicels.  They  are  an  inch  or  less  in 
uneter  when  expanded,  havinga  5-parted  calyx  and  a  5-lobed bluish 
whitish,  spreaoing  corolla.  The  flowers  are  succeeded  by  round 
rries,  half  to  three-fourths  of  an  inch  in  diameter,  when  mature 
a  yellowish  color,  and  filled  with  pulp  and  numerous  small  seeds. 
e  pedicels  of  the  berries  are  reflexed^  and  the  berries  remain  upon 
3  plant  into  th^  winter.  Common  m  the  Southern  and  Western 
ites,  and  becoming  too  frequent  in  the  North.    Darlington  says: 

"his  is  an  exceedingly  pernicious  weed,  and  so  tenacious  of  life  that  it  is  almost 
?o«ible  to  get  rid  of  it  when  once  fuUy  introduced.  It  grows  in  patches  so  thickly 
to  deter  stock  from  feeding  among  it  and  even  to  monopolize  the  soil,  while  ite 
ts  gradually  extend  around  and  to  a  great  depth. 

It  seems  to  prefer  sandy  soil,  at  least  in  the  North,  where  it  is 
nwtimes  ccdled  sand-brier.    As  it  is  perennial,  and  spreads  by  the 
5t,  only  the  most  thorough  treatment  will  eradicate  it. 
Plate  XII,  Fig.  1,  a  branch;  Fig.  2,  a  raceme  of  mature  berries. 
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Echium  vulgare  (blue-weed,  blue-thistle,  bugloss). 

A  biennial  plant,  of  the  order  Borraginacece, 

The  stem  is  from  2  to  3  feet  high,  rough,  hairy,  and  leafy.  Tli( 
leaves  vary  from  lanceolate  to  linear,  the  lower  ones  5  to  8  inohe 
long,  becoming  shorter  above,  the  uppermost  bractlike  and  shortei 
than  the  flowering  racemes.  Like  the  stem,  they  are  roughened  witl 
stiff  whitish  hairs,  which  have  a  stinging  quality.  The  upper  par 
of  the  stem,  sometimes  for  more  than  half  its  length,  bears  numei 
ous  short,  axillary  spikes  or  racemes  of  flowers.  These  racemes  an 
1  to  2  incnes  long,  and  are  coiled  backward  in  bud.  but  strai^htei 
out  as  they  expand.  The  flowers  are  rather  crowded,  and  consist  o 
a  5-lobed  or  cleft  calyx,  and  a  somewhat  bell-shaped  corolla  abon 
an  inch  long,  which  is  purplish  at  first  but  changing  to  a  light  bine 
When  in  full  flower  the  plant  has  a  handsome  appearance.  Thi 
nutlets,  of  which  there  are  about  4  in  each  flower,  are  small,  round 
ish,  and  rough,  with  a  peculiar  appearance,  whion  has  been  likenec 
to  a  viper's  head.  This  plant  is  a  native  of  Europe  and  Asia,  but  hai 
become  extensively  naturalized  along  roadsides,  in  waste  groundi 
and  flelds,  principally  in  the  Middle  Atlantic  States.    (Plate  Xtll.) 

Rumex  acetosellay  (sheep  sorrel,  field  sorrel). 

This  small  plant  belongs  to  the  order  PolvgonaceoB,  or  the  faffiilj 
which  contains  the  wild  buckwheats  and  the  docks.  It  multipliei 
rapidly  by  undergroiind  runners  or  roots.  The  stems  ape  seldon 
more  than  15  or  16  inches  high,  and  are  slender,  erect,  somewha 
angular,  and  furrowed.  The  leaves  are  rather  distant  on  the  stem 
the  root  and  lower  stem-leaves  are  on  long;  and  slender  petioles,  tb 
upper  ones  becoming  short-stalked  or  sessile.  They  have  the  pecnl 
iar  form  which  is  called  haatatey  that  is,  arrow-shaped,  witn  tb 
lobes  spreading  outward,  or  at  right  angles  to  the  main  part.  Some 
times  in  the  upper  leaves  the  lobes  are  wanting. 

The  flowers  are  in  racemes,  at  small  distances  ^nart,  and  in  whorl 
of  8  to  0,  nodding  on  the  very  short  nedioels.  Tne  plant  is  of  th 
kind  called  dioscious;  that  i8>  all  the  nowers  of  one  plant  are  of  on 
sex.  either  male  or  female.  The  flowers  are  very  small,  and  in  tl 
male  plants  consist  of  the  calyx  of  6  sepals,  3  inner  and  8  outer  one 
and  6  stamens.  In  the  female  plants  (and  these  are  said  to  be  large 
than  the  male  plants)  the  calyx  is  the  same,  but  in  place  of  ti 
stamens,  the  small  ovary,  with  its  feathery  stigmas,  is  seen,  the  ovai 
finally  enlarging  to  form  the  8-angled  fruit.  This  sorrel  is  a  nati^ 
of  Europe,  but  nas  become  extensively  naturalized  in  our  countr; 
It  is  often  stated  that  the  presence  of  sorrel  is  an  indication  of  a 
unusual  amount  of  acid  in  tne  soil,  and  that  an  application  of  lin 
or  other  alkali  eradicates  the  sorrel  by  correcting  tne  acidity.  Sue 
is  not  the  case.  ♦  Sorrel  is  generally  most  abundant  on  i)oor,  ligl 
land,  where  little  else  will  grow.  An  application  of  lime  or  otiai 
fertilizer  enables  other  plants  to  grow  ana  crowd  out  the  sorreL 

Plate  XIV,  Fig.  1,  a  male  flower  magnified;  Fig.  2,  a  female  fiow< 
magnified. 

Lychnis  Githago  (corn-cockle,  or  cockle). 

A  rather  showy  annual  plant,  belonging  to  the  same  family  as  tl 

Sink  and  sweet-william.    It  Is  a  native  of  Europe,  from  whence 
as  been  introduced  with  grain,  and  is  now  too  comihonly  fotmd  i 
fields  of  wheat  and  rye. 
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The  plimt  ift  from  2  to  4  feet  high,  sparingly  branched  above.  The 
leaves  are  narrowly  lanceolate,  3  to  5  inches  long,  less  than  half  an 
inch  wide,  gradually  tapering  to  a  point,  entire,  thick,  and,  like  the 
branches  and  calyx,  covered  with  fine  soft  hairs.     They  are  in  single 

Cat  the  base  of  each  branch  and  opposite  each  other.  The 
3hes  are  slender,  naked,  and  terminated  with  single  flowers, 
which  are  2  to  2^  inches  long  when  expanded. 

The  calyx  is  10-ribbed,  and  divided  into  5  linear  lobes,  similar  to 
the  leaves,  and  longer  than  the  corolla,  which  consists  of  5  obcor- 
date  petals  of  a  rSidish-pnrple  color,  and  about  1^  inches  long. 
There  are  10  stamens  and  5  styles.  The  ovary  develops  into  a 
roimdish-oblong  pod,  filled  with  numerous  dark-pnrple  seeds^  which 
under  a  lens  are  l^utif nlly  ribbed  and  roughened. 

In  regard  to  the  comparative  injury  to  wneat  by  cockle  and  chess 
a  grain-dealer  of  Michigan  writes : 

In  this  State  there  is  much  more  chess  in  wheat  than  cockle,  but  it  is  screened 
out  eatiljf  whereas  cockle  is  very  difficult  to  screen  out,  as  it  is  as  heavy  and  has 
usrlj  as  large  a  berry  as  wheat.  The  chess  is  of  no  value,  while  the  presence  of 
cockle  makes  the  flour  of  low  grade. 

A  ^rain-dealer  at  Dnluth,  Minn.,  writes,  December  80, 1886,  con- 
oemmg  cockle: 

Bb  effect  on  the  grade  of  wheat  as  inspected  here  is  serious.  We  had  one  car, 
which  oontained  ^.  1  hard  wheat  (our  highest  grade  here),  reduced  to  rejected 
(which  is  next  to  the  lowest  grade)  solely  on  account  of  cockle.  That  would  make 
sndoctioa  in  price  of  at  least  15  cents  per  bushel. 

A  Minneapolis  (Minn.)  miller  writes  : 

Cockle  runs  from  1  to  5  pounds  to  the  bushel,  5  pounds  being  an  extreme  per- 
oeotsge.  It  is  abolutely  impossible  to  clean  all  the  cockle  out  of  the  wheat,  as 
it  k  80  near  the  wdght  of  the  berry.  Chess  is  found  in  winter-wheat  sections,  and 
QUI  be  all  deaned  out  of  the  wheat,  as  it  is  light,  and  can  be  handled  to  much  better 
tdfutige  than  the  cockle. 

Sow  a  portion,  at  least,  of  the  crop  with  perfectly  clean  seed  on 
land  where  no  grain  grew  the  year  Ibef ore.  Use  tnis  for  the  next 
year's  seeding.  In  a  few  years  the  crop  will  be  free  from  cockle.  If, 
when  clean  seed  is  obtained,  it  is  ojQfered  to  surrounding  growers,  the 
area  free  from  this  weed  may  be  extended,  so  as  to  lessen  the  liability 
d  its  being  again  introduced. 

Plate  XV,  Fig.  2,  a  section  through  the  ovary;  Fig.  8,  a  seed  mag- 
nified. 

Chenopodium  album  (pig- weed,  lamb's  quarters). 

This  very  common  weed  is  of  variable  size,  sometimes  in  good  soil 

Swing  5  or  6  feet  high,  in  other  circumstances  reaching  omy  1  or  2 
-.;.  The  stem  is  rather  stout  and  angular,  and  much  branched. 
The  leaves  are  on  rather  long  and  slender  petioles,  and  vary  from  1 
to  3  inches  in  length,  of  an  oblong  or  ovate  form,  the  larger  ones 
coarsely  and  irregmarly  toothed,  the  smaller  ones  narrow  ana  mostly 
^tire.  The  flowers  are  in  small  roundish  clusters,  at  short  distances 
jMMirt,  on  slender  spikes  or  racemes,  which  terminate  the  branches. 
Tne  flower  clusters  are  covered  with  a  whitish  mealy  powder,  and  in 
iQA&y  cases  this  mealiness  extends  also  to  the  leaves.  The  individual 
flowers  are  very  small,  consisting  of  a  five-cleft  calyx,  5  stamens,  and 
«a  ovary  with  2  styles.  The  flower  is  destitute  of  a  corolla.  The 
nature  ovary  or  seed  is  round  in  outline,  but  much  flattened  and 
wDB-fthaped,  smooth,  shining,  and  black,  inclosed  in  a  thin  green 
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pjericarp  or  cover.     These  parts  require  to  be  magnified  to  be  di£ 
tinctly  seen. 

This  plant,  as  well  as  a  number  of  others  of  the  same  family,  is 
native  of  Europe,  but  is  extensively  naturalized,  and  is  found  L 
waste  places  and  cultivated  ground.     The  young  plants  are  somi 
times  used  as  a  pot-herb. 

The  variety  viridCy  by  some  considered  a  distinct  species,  has  als 
been  introduced,  and  is  oecoming  in  some  localities  even  more  abur 
dant  th^n  the  other.  It  is  of  a  deeper  green,  has  narrower  leaves 
and  blooms  earlier.     (Plate  XVI.) 

^ 

Ranunculus  acris  (buttercup,  tall  crowfoot). 

A  perennial  herb  of  the  order  Ranunculacece,  a  native  of  Europe 
but  extensively  naturalized  in  New  England  and  New  York  in  pasi 
ures  and  meadows.  The  roots  are  fibrous,  the  stem  is  about  2  fee 
high,  and  branching  near  the  summit.  The  leaves  are  mostly  frot 
the  base,  and  on  long  stems,  which  are  generally  clothed  with  soi 
hairs.  These  leaves  ar^  roundish  in  outline,  but  divided  into  abou 
three  or  five  principal  .segments,  and  each  segment  is  again  parted  int 
about  three  divisions,  which  are  again  cut  into  coarse  teetn  or  lobes 
The  stem  has  but  few  leaves,  and  those  more  deeply  gashed,  with  th 
uppermost  reduced  to  a,  few  linear  segments.  The  flowers  are  at  th 
ends  of  the  long  naked  branches,  either  singly  or  2  or  3  near  together 
They  are  about  three-fourths  of  an  inch  in  diameter  and  of  a  origb 
yellow  color.  The  calyx  consists  of  5  green  sepals,  which  are  shorte 
than  the  petals  and  spread  out  horizontally.  The  outer  organs  sooi 
fall  oflf,  and  the  ovaries  mature  into  a  roundish  head  of  small,  hard 
flattened,  and  pointed  carpels. 

It  is  not  uncommon  in  the  New  England  States  and  in  New  Yori 
to  see  large  fields  of  pasture-land  completely  taken  possession  of  b; 
this  buttercup  or  crow-foot.  On  account  or  the  acrid  juice  which  i 
contains  it  is  always  rejected  by  cattle  in  the  field,  but  as  the  acridit 
is  dissipated  by  drying,  the  leaves  are  eaten  when  present  in  hay,  hv 
the  long  coarse  steins  are  so  much  waste  matter.     (Plate  XVII.) 

Ranunculus  bulbosus  (bulbous-rooted  buttercup). 

A  small  species  of  buttercup,  with  a  roundish  bulbous  root,  als 
introduced  from  Europe  and  naturalized  in  some  places,  particular! 
in  Pennsylvania  and  V  irginia,  to  such  an  extent  as  to  be  quite  a  pee 
in  meadows  and  pastures.  The  segments  of  the  leaves  are  aooi:? 
three,  not  so  close  together  as  in  tne  R.  acriSy  and  generally  wit 
fewer  lobes.  The  flowers  are  of  about  the  same  size  and  color  as  th 
preceding,  but  the  sepals  or  parts  of  the  calyx  are  reflexed.  (Plat 
XVIII.) 

Barbarea   vulgaris    and   Barbarea  prcecox    (winter-cress 
scurvy-grass). 

A  biennial  plant  of  the  natural  order  Cruciferce^  related  to  tb 
mustard,  turnip,  cress,  and  cabbage.  It  grows  to  the  height  of  abor 
2  feet.  The  stem  is  disposed  to  branch  at  the  upper  part.  It  pn 
duces  numerous  yellow  flowers  in  rather  close,  short  racemes,  wnic 
as  they  grow  older  are  elongated  and  covered  with  somewhat  fou] 
sided,  narrow  pods,  about  an  inch  in  length.  There  are  two  specie 
differing  principally  in  the  leaves,  which  in  B.  vulgaris  are  shorte: 
with  a  large  roundish  extremity  and  sometimes  a  few  short  lobes  b 


pwtof  theBotaiiist.  Depart uieut  of  Agricuituie,  1680. 


Plate  I. 


Tkif<mjijm  vvcatvm. 


■t  of  llio  ItoUnial.  Iteiuutmi^nt  of  Agrioulu™,  l«8e. 


TRIFOULM  HIKdACF.PtlALVU. 


,f  tlk«  Bo«»l»t  Dep«rt<D™i»r  ABTlcnlii 


^n^rioftbt,  Boianwt.  Department  of  Agriculture,  1886. 


Plate  V. 


Tim roLi TM  Caiwlisiasvm. 


r  ibo  Botani&t,  Department  of  Agrlcultare,  188ft. 


PUte  VX 


CNICU8  ARVENSia  (CANADA    TiIISTLE). 


of  tlb«  tfntuiLAt,  DepBTtiDPut  of  Aj^rloujluns,  ISdO. 


ARCTiiM  Lappa  (Bl-rikick). 


of  the  Botanist,  Department  of  Agriculture,  188C. 


Plate  Vni. 


^ 
•' 


be 


BotM»i«t.  llepartmant  of  ARrloultarft.  18M. 


Plate  IX 


bpHliidbiBotMilat.  I>pp>rt[n(Dt  nf  AErlcnlti 


«rf  th.  Bouiu,,,  Dep^toeat  of  Ajricultare. 


test. 


Plate  Zt 


Abdtilon  avjcbw.,;  (Vklvkt-lkaf). 


tb«  BntHiiM,  D^Htowot  ot  Agitoullon,  Iggt. 


?C..,.ii 


BoLAXVM  Carouhexss  (Horse-nettlkj. 


d  Uie  BoiauuBi*  Dei>artmeiit  of  Agricalture,  1888. 


Plate  ZUL 


^x,^^v>i\n^\^ 


EcniUM   VULQARE   (BlUK  THISTLK). 


l^lUBMwiM. 


^OttKitl,), 


LrCHNM  OJTHAOO  (CORS  COCKLK). 


e  BoUoUt,  DciiWnent  of  ig^nlture.  IMS. 


CuafOPODIVM  ALBUM  fPlG-WKED). 


iBi-t,  nei>»rtm6Dt  of  Agrieulu™.  Ifft*. 


EASi:scr;.ts.ic/;/fl  (Tall  Chowfoot). 


lB,Biitr.f  Acricnttn™,  IBSS. 


^hSVXCrf.l-9  BVLBC 


i 


^port  of  Ibe  Butsiiiwt,  Depaitinent  of  A;,Ticulturc.  1880. 


Plate 


^\ 


V4P^A 


■->\*. 


^^ 


:*j 


\ 


w 


\' 


.'^  -  \ 


\ 


xv^l/ 


'i. 


n 


/ 


/ 


,^' 


7^ 


\ 


\  i 


XN, 


H/^ 


/ 


"v 


'tf 


■^■5. 


'^^'P.^ 


/ 


A. 


/ 


/■ 


\' 


'   \  b 


/> 


Xv 


"A 


!/ 


V. 


^/.r\ 


/ 


?- 


x. 


r 


V 


■\ 


■  /  '     i\ 


iv- 


',.»■' 


\ 


\^. 


%  / 


I     1 


f\  fjiVllKj 


•A'- 


Chklipoxium  majus  (Cklandixe). 


tlie  Botanist,  Department  of  Agriculture,  1886. 


Plate  XXL 


CAP8F.U.A  UUUAPA8TOIUS  ('.S/ikp/ik/:d\s  pursk). 


REPORT  OF  THE  BOTANIST.  93 

B.  prcecox  the  leaves  are  longer  and  pinnatifid,  with  irregu- 
decreasing  in  size  from  the  apex  toward  the  base, 
vicinity  of  New  York,  Philadelphia,  Baltimore,  &c.,  this 
considerably  cultivated  as  an  early  salad,  and  has  escaped 
:ivation  to  such  an  extent  as  to  become  very  troublesome  in 
i  fields.  As  found  in  these  places  it  is  probably  introduced 
•ope,  but  in  the  neighborhood  of  the  great  lakes,  in  Canada, 
iward  it  is  thought  to  be  a  native  plant.     (Plate  XIX.) 

elidonium  majus  (celandine). 

t  of  the  poppy  family  (Papaveracece).  It  is  herbaceous  and 
,  growing  l|  to  2  feet  hi^h,  with  a  brittle,  watery  stem, 
len  broken  emits  a  yellowish,  disagreeable-smelling  juice, 
bitter  and  acrid.  TOie  stem  is  somewhat  branching,  with 
[latifid  leaves.  Those  from  the  root  are  on  long  stalks,  those 
m  are  short-stalked  or  the  upper  ones  sessile.  They  are  usu- 
inches  long  and  nearly  as  broad,  divided  into  about  five  prin- 
nents,  which  are  again  subdivided  into  a  few  lobes  and  coarse 
he  flowers  are  in  small  clusters  of  3  to  8  at  the  extremity  of 
jhes,  each  one  on  a  short  stalk  or  pedicel.  They  are  less  than 
n  diameter  when  expanded,  and  of  a  bright  yellow  color. 
c  consists  of  2  ^eenisn  sepals,  which  fall  off  when  the  flower 
The  corolla  is  composed  of  4  oblong  petals,  within  which 
lefinite  number  (usually  from  16  to  20)  of  stamens,  and  cen- 
>  ovary,  which  enlarges  into  a  slender,  smooth,  two-valved, 
ded  pod,  about  an  inch  in  length.^ 

ant  is  rather  common  about  dwellings  in  the  Eastern  States, 
>ugh  classed  as  a  weed,  it  is  one  which  interferes  principally 
den  culture.  Like  many  other  common  weeds,  it  is  intro- 
>m  Euroi)e.     (Plate  XX. ) 

psella  hursa-pastoris  (shepherd*s-purse). 

the  commonest  garden  and  roadside  weeds.  It  is  an  up- 
Lual  plant  of  variable  size,  sometimes  fruiting  when  2  or  3 
gh,  and  sometimes  attaining  a  height  of  18  inches  or  more, 
es  are  mostly  near  the  lower  part  of  the  plant,  the  upper 
»ming  small,  narrow,  and  somewhat  arrow-shaped,  while  the 
es  are  sometimes  5  or  6  inches  long,  pinnatifia,  and  toothed 
3  of  the  dandelion.  The  flowers  are  very  small,  and  at  first 
t  crowded  near  the  end  of  the  branches,  but  in  age  becoming 
parated,  and  forming  a  long,  leafless  raceme.  The  flowers 
same  general  structure  as  those  of  pepper-grass  and  radish, 
plant  belongs  to  the  same  natural  order,  UrucifercB,  The 
on  slender  pedicels,  which  are  half  to  three-fourths  of  an 
^.  They  are  about  one-fourth  of  an  inch  long,  of  a  peculiar 
b,  broad  at  the  top,  and  notched  at  the  apex,  then  narrowed 
Lse,  presenting  somewhat  the  appearance  of  a  purse,  from 
pearance  comes  the  common  name  of  shepherd's-purse.  The 
3ist  of  two  lobes  or  pouches,  fixed  on  opposite  siaes  of  a  flat 
ition,  to  which  the  seeds  are  attached.  Although  this  weed 
^mmon  and  abundant,  it  can  generally  be  easily  destroyed 
il  culture.     (Plate  XXI.) 

GEORGE  VASEY, 

Botanist. 

{"ORMAN  J.  COLMAN, 

Commissioner. 
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REPORT  OF  THE  MYCOLOGICAL  SECTION. 


Sir:  Api)ointed  by  you,  upon  the  1st  of  last  July,  to  take  charge  of 
le section  of  the  Botanical  Division,  devoted  to  the  "investigation 
f  the  diseases  of  fruits  and  fruit  trees,  grains  and  other  useful  plants, 
msed  by  fungi,"  I  have  the  honor  to  make  the  following  report: 
It  will  be  seen  from  the  very  nature  of  the  work  of  this  section 
at  it  is  too  early  to  expect  the  attainment  of  any  definite  results 
}m  original  investigations,  and  whatever  subjects  are  now  discussed 
D  only  be  looked  upon  as  preliminary  to  more  complete  and  ex- 
nstive  studies. 

The  fungi  which  infest  our  cultivated  plants,  and  not  infrequently 
Qse  their  total  destruction,  vie  with  the  insect  tribes  in  numbers 
well  as  in  the  extent  of  the  losses  they  occasion,  and  the  transf  or- 
^ons  they  underjgo  in  their  development  are  equally  complex  and 
ien  even  more  difficult  to  follow.  They  are,  for  the  most  part,  so 
lall,  and  the  metamorphoses  they  undergo  so  obscure,  as  to  call  for 
9  greatest  amount  of  patience  and  the  closest  study  in  order  to 
tarn  any  satisfactory  Imowledge  of  their  natural  history,  and  in 
Lte  of  all  our  efforts  there  will  frequently  remain  many  points 
lich  must  be  left  to  coniecture. 

That  these  fungi,  whicn  make  themselves  manifest  in  the  plant 
aeases  familiarly  known  as  **rust,**  "smut,"  "mildew,"  "blight," 
c,  are  true  vegetable  parasites;  that  they  are  governed  by  the  same 
ws  which  control  all  living  organisms;  and  that  they  are  propa- 
ited  by  specially  developed  reproductive  bodies  called  spores,  are 
ndamental  trutns  to  be  Kept  constantly  in  mind  in  studying  this 
ibject.  There  is  no  such  thing  as  spontaneous  generation  among 
lese  parasites,  and  whenever  a  fungus  appears  it  is  as  certain  that 
was  preceded  by  a  spore  as  that  the  oak  came  from  an  acorn, 
id,  further,  that  the  germination  of  the  acorn  and  spore  was  only 
Fected  by  surroundings  and  conditions  favorable  to  its  accomplish- 
ent.  we  have  a  pretty  fair  knowledge  of  what  these  conditions 
«  in  the  one  case,  but  simply  because  those  in  the  other  are  not  so 
rfl  understood  we  must  not  deny  their  existence. 
In  order  to  make  an  intelligent  use  of  remedies  for  checking  or 
^eventing  the  ravages  occasioned  by  injurious  fungi,  which  is  the 
rimary  and  ultimate  object  of  the  work  of  this  section,  it  is  mani- 
stly  essential  to  gain  a  complete  knowledge  of  their  nature  and 
ibita.  To  accomplish  this  will  require  much  time  and  research, 
it  in  no  other  way  can  we  hope  to  attain  results  of  positive  value, 
hose  species  whicn  grow  within  the  tissues  of  the  plants  they  infest 
anand  a  different  treatment  from  those  which  live  wholly  upon  the 
irface.  Species  which  live  only  for  a  time  upon  some  useful  plant, 
iifising  the  remainder  of  their  existence  upon  some  worthless  weed 
r  some  plant  in  decay,  can  be  managed  differently  from  those  that 
ifest  only  a  single  host.  A  complete  knowledge  of  the  life  history 
f  these  parasites  cannot  fail  to  bring  to  light  some  weak  point  in 
keir  development  which  may  be  taken  advantage  of  in  seekmg  their 
Iwtruction. 
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No  systematic  experiments  have  been  attempted  in  this  country  to 
prove  tne  general  value  and  efficacy  of  the  varioua  mngicidal  prepara- 
tions whicn  have  been  proposed  from  time  to  time  by  indiviaual  cul- 
tivators for  certain  plant  diseases.  The  general  impression  prevails 
that  sulphur  is  a  universal  panacea  for  all  ^he  ills,  of  a  f unj^us  origin, 
that  plants  are  heir  to,  but  the  value  of  this  substance  is  limited  to  a 
small  group  of  these  parasites,  and  heriB  even  its  action  is  not  always 
certain.  There  exist  preiudices,  however,  in  favor  of  the  use  of  sul- 
phur as  a  fungicide  which  operate  against  the  introduction  and  use 
of  other  and  more  active  remedies.  There  has  been  also  a  certain 
feeling  of  indifference  on  the  part  of  farmers  and  fruit-growers  rela- 
tive to  this  subject,  doubtless  due  to  the  greatness  of  our  country  and 
the  variety  of  our  resources,  but  more  especially  to  the  almost  entire 
absence  of  information  respectmg  the  nature  and  habits  of  the  fungi 
themselves.  With  increasing  cost  of  production  and  greater  compe- 
tition the  producer  is  feeling  more  and  more  keenly  the  losses  which 
diminish  his  profits;  he  has  come  to  realize  fully  the  gravity  of  the 
ravages  wrought  by  fungi,  a  fact  well  attested  ay  the  numerous  let- 
ters received  from  agriculturists  and  fruit-growers  throughout  the 
country,  earnestly  asking  information  on  this  subiect  and  flie  assist- 
ance that  will  enable  them  to  prevent  the  depredations  of  these  para- 
sites. 

The  most  important  work  of  this  section  during  the  past  season  has 
been  the  preparation  of  a  special  report  (Bulletin  No.  2)  of  the  Botan- 
ical Division,  on  the  **  Fungus  Diseases  of  the  Grape- Vine."  In  con- 
sideration of  the  importance  of  the  subject  treated  in  this  report, 
together  with  the  fact  that  the  edition  printed  is  already  nearly  ex- 
hausted, it  has  seemed  advisable  to  present  here  an  abstract  of  some 
of  the  leading  topics  discussed  in  it. 

I.— The  Downy  Mildew.    ' 

Peronospora  vittcola,  De  By'. 
(Plate  L) 

The  Downy  Mildew  is  common  to  both  the  wild  and  cultivated 
ffrapes  of  this  country,  and  from  the  former  it  doubtless  was  conveyed 
to  tne  latter  in  the  earliest  days  of  American  grage  culture. 

In  some  respects  it  may  be  deemed  a  more  serious  enemy  to  viti- 
culture than  6lack-rot,  for  by  its  action  on  the  leaves  it  anects  the 
nutrition  of  the  vine,  weakening  the  vitality  of  the  latter  and  event- 
ually destroying  it.  This  action  upon  the  leaves  interferes  with  the 
development  of  woody  tissue  in  the  growing  shoots  and  prevents  the 
ripening  of  the  fruit,  and  the  wine  produced  will  be  inferior  both  in 
quantity  and  quality. 

The  Downy  Mildew  attacks  all  the  green  portions  of  the  vine— the 
leaves,  young  shoots,  and  berries — and  is  a  true  parasite,  closly  allied 
to  the  fungus  of  the  potato-rot.  The  fungus  consists  of  a  mycelium, 
which  grows  within  the  tender  tissues  of  the  vines  attackea,  and  of 
the  reproductive  bodies  or  spores. 

The  mycelium. — The  vegetative  portion,  or  mycelium,  of  the  fungus 
grows  between  the  cells  composing  the  tissues  of  the  leaves,  yoimg 
grapes,  and  shoots,  never  through  them,  and  the  threads,  or  hyphsB, 
of  which  it  is  made  up,  branch  most  irregularly  and  vary  greatly  in 
diameter.  These  threads  have  no  cross  partitions,  or  septa,  but  are 
continuous  throughout  their  whole  length,  and  are  filled^with  a  col- 
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granular,  and  somewhat  oily  substance.  At  frequent  inter- 
^hese  threads,  as  they  push  their  way  between  the  cells,  minute 
projections  are  formea,  that  penetrate  the  walls  of  tne  adia- 
Is  of  the  host,  from  which  they  absorb  the  nourishment  for 

r>rt  of  the  parasite.  These  projections  have  received  the 
"suckers,"  or  haustoria.  Tne  contents  of  the  perforated 
ickly  turns  brown,  ultimately  effecting  the  outward  changes 
oloration  of  the  leaf  or  other  affected  part. 
.  this  mycemim,  at  different  periods  and  in  very  unlike  ways, 
bsof  reproductive  bodies,  or  spores,  are  formed  j  one  kind  pro- 
jxtemally  on  short  filaments,  and  named  conidia,  the  other 
led  by  a  special  sexual  process  on  the  mycelium  within  the 
•f  the  host  plant,  and  termed  oospores.  The  first  are  produced 
b  numbers  throughout  the  summer,  and  serve  for  the  imme- 
ropagation  of  the  fundus,  effecting  its  rapid  distribution;  the 
Eure  formed  later,  and  do  not  germinate  until  the  following  sea- 
Tie  former  are  often  called  **  summer  spores,"  in  distinction 
le  latter,  which  have  been  named  the  "winter  spores." 
ner  &pores. — ^The  summer  spores,  or,  as  they  are  technically 
conidia,  are  borne  upon  the  ultimate  branches  of  slender  fila- 
)f  the  fungus,  which  issue  through  the  natural  openings,  the 
ng  pores  of  the  leaves.  Four  to  five,  or  even  more,  oi  these 
ts,  called  conidiophores,  or  conidia-bearers,  issue  from  each 
id  through  their  abundance  the  fungus  becomes  visible  to  the 
jye;  the  aowny  white  patches  of  mold,  so  conspicuous  on  the 
surface  of  affected  leaves,  being  wholly  of  this  growth. 
V  hours  of  a  single  night  is  all  the  time  required  for  the  de- 
ent  of  the  conidiophores  and  conidia,  but  the  mycelium  may 
ithin  the  tissues  of  the  leaves  or  other  affected  parts  a  long 
fore  this  outward  development  takes  place.  The  conidiophores 
►pear  under  certain  favorable  atmospheric  conditions,  and,  as 
>nditions  may  only  occur  at  intervals  of  considerable  length, 
in  the  habit  of  assuming  that  a  new  infection  takes  place  each 
That  vines  previously  free  from  the  mildew  may  become 
I  at  any  time  during  the  summer  there  is  no  doubt,  but  the 
ince  of  the  mildew  on  the  leaves  may  come  from  mycelium 
^se  from  a  much  earlier  infection. 

lumber  of  conidia  that  may  be  produced  upon  a  single  invaded 
\8  been  estimated  at  from  two  to  ten  mulions.  Their  great 
r,  coupled  with  the  fact  that  each  one  may  produce  a  half  a 
Dr  more  new  individuals,  explains  how  it  is  that  an  entire 
rd  may  be  "struck"  with  the  mildew  like  the  sudden  falling 
>ud  upon  it. 

ape  tne  conidia  are  generally  ovoid,  the  smaller  end  being  at 
nt  of  attachment,  their  longest  diameter  being  from  tc^if  ^o 
►f  an  inch.  They  are  very  thin- walled,  and  are  filled  with  a 
a,  nearly  transparent,  granular  fluid.  Their  formation  takes 
nth  great  rapidity,  and  when  mature  they  are  most  easily 
)d  from  their  supports. 

)f  these  bodies,  happening  to  fall  upon  a  grape-leaf  where  there 
kure  condensed  in  tne  form  of  drops  of  rain  or  dew,  will  germ- 
ithin  a  couple  of  hours,  the  germination  taking  place  in  the 
ag  manner:  The  contents  of  the  spore  undergoes  a  process  of 
1,  separating  into  a  number  of  distinct  particles,  which  very 
cape  through  an  opening  made  in  the  spor©-ii»ll;  they  are 
ee,  but  exceedingly  minute  masses  of  naked  protoplasm  of 
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irregular  outline.  Attached  to  one  side  of  each  mass  are  tw< 
fine,  hair-like  cilia,  by  the  vibration  of  which  it  swims  about  i 
water  with  an  animal-like  motion:  hence  these  bodies  have 
named  zoospores.  In  from  fifteen  to  twenty  minutes  the  cili 
off,  the  zoospore  comes  to  rest^  assumes  a  definite  outline,  takee 
cell-wall,  and  immediately  pushes  out  a  prolongation  or  ger 
tube,  which  penetrates  the  epidermis,  and,  continuing  its  ff 
within  the  tissues  of  the  leaf,  develops  into  what^we  have  call( 
vegetative  or  mycelial  portion  of  the  fungus. 

The  germination  by  zoospores  is  the  most  common,  and  perha 
mi^ht  say  the  normal  habit  of  the  Peronospora  of  the  vine;  ai 
penence  m  culture  leads  to  the  belief  that  no  form  of  germii 
will  take  place  except  in  the  presence  of  water.  A  damp  atmos 
is  insufficient;  there  must  be  the  actual  presence  of  water,  in  the 
of  drops  of  rain  or  dew,  te  effect  the  formation  of  the  zodsporei 

Temperature  exercises  a  considerable  influence  over  tne  g 
nation  of  the  conidia,  that  which  is  most  favorable  being  bei 
75°  and  95**  F.  At  lower  temperatures  termination  takes  place 
slowly;  but  the  temperature  may  be  reduced  te  32°  without  dei 
ing  the  vitality  of  tne  conidia.  Exactly  how  long  these  bodie 
retain  their  vitiality  in  a  moist  atmosphere  has  never  been  detem 
but  it  is  known  that  dry  air,  particularly  a  dry  wind,  is  destn 
to  them.  Experiments  nave  shown  that  in  a  dry  atmosphere  t 
nidia  contract  in  a  very  short  time  and  shrivel  up,  or  burst  anc 
their  contents. 

During  the  summer  or  season  of  growth  the  Peronospora  ex] 
its  energies  in  the  production  of  the  conidia,  whose  office  is  the  i 
diate  dissemination  and  propagation  of  the  fungus.  To  tide  ov< 
season  of  winter  another  spore-form  is  produced,  which  is  fum 
with  thickened  walls,  and  is  still  further  protected  by  being  emb< 
within  the  tissues  of  the  host  plant.  These  are  the  result  of  a  s] 
sexual  process^  and  are  termed  oospores,  or,  more  popularly,  **'« 
spores.^  Their  formation  begins  as  a  slight  swelling  at  tne  er 
branches  of  the  mycelium.  This  swelling  finally  attains  a  diai 
of  about  p^  of  an  inch,  assumes  a  spherical  shape,  and  the  cell 
covering  it  becomes  thickened  and  p^e  yellow  in  color.  At  one 
arising  from  the  branch  that  bears  the  oogonium  or  sack  in  whic 
o5spore  is  developed,  another  and  smaller  body  is  formed,  wh 
termed  the  antheridium.  The  antheridium,  without  detaching 
from  its  support,  comes  into  close  contact  with  the  oogonium  j 
early  perioa,  and  later  on,  by  a  special  mechanism,  the  granulai 
toplasmic  contents  of  the  former  is  doubtless  conveyed  to  the  L 
by  which  means  it  is  fertilized,  and  the  contents  of  the  oSgonium 
develops  into  an  oospore. 

The  termination  of  the  winter  spore  has  never  been  satisfaci 
deteruuhed;  but,  hojwever  it  may  take  place,  it  probably  does  not  < 
until  the  spring  or  early  summer  following  its  formation. 

ACTION  OF  THE  FUNGUS. 

On  the  leaves. — Pale  green  or  yellowish  spots  of  Irregular  siz 
outline  appear  upon  the  upper  side  of  the  leaves,  and  correspoi 
points  on  the  lower  surface  soon  exhibit  the  outside  developm 
the  spore-bearing  filiaments  of  the  fungus — in  the  form  of  '^ 
patches,  that  are  very  conspicuous  on  the  smooth-leaved  variet 
grapes.    As  the  disease  progresses  the  yellowish  spots  of  the  uppe 
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ime  a  brownish  hue,  which  gradnally  becomes  more  intense, 
aving  all  the  characters  of  completely  dried  and  dead  tissue. 
K)ts  may  be  quite  small.  Late  in  the  season  the  older  leaves 
L  are  often  covered  all  over  with  minute  brown  spots,  which 
Jly  sharply  defined,  being  limited  by  the  nerves  in  the  leaf ; 
liey  may  be  so  large  as  to  nearly  cover  the  whole  surface,  in 
ase  the  destruction  of  the  leaf  is  q^uickly  accomplished, 
he  final  action  of  the  fungus  the  leaf  becomes  thoroughly 
id  shriveled,  as  if  burned,  and  the  tissues  are  particularly 

It  very  rarely  occurs  that  the  mfldew  itself  appears  on  the 
irface  of  the  leaf. 

€  shoots. — In  severe  cases  the  fungus  extends  to  the  young 
and,  although  the  conidia-bearing  filiaments  do  not  appear 
ig  upon  the  youngest  and  most  tender  of  these,  the  action  of 
lelium  checks  their  further  development,  and  finally  the  tis- 

killed.  The  effect  upon  the  shoots  is  often  to  produce  dark- 
slightly  depressed  markings  as  a  consequence  of  the  sinking 
the  tissues  beneath.  These  markings  are  quite  distinct  from 
)  and  lacerated  lesions  of  Anthracnose. 
e  berries. — Berried  when  attacked  early  by  the  Peronospora 
ttain  more  than  one-fourth  their  full  size,  often  remaining  no 
ban  small  peas.  They  soon  turn  brown,  or,  when  the  fundus 
pon  them,  gray  in  color.  There  is  thus  produced  a  kina  of 
rhich  is  popularly  named  "brown  rot,"  or  "gray  rot." 
)errie8  of  some  of  the  varieties  of  grapes  cultivated  on  the 
Qent  grounds  were  severely  infested  with  the  Downy  Mildew 
imer  (1886).  In  some  instances  the  peduncle  was  much  swol- 
distorted  through  the  action  of  the  mycelial  growth  within, 
fructiferous  filaments  or  conidiophores  of  the  Peronospora 
d  here  and  there  with  a  downy  coating,  the  berries  as  well 
[Alks  supporting  them. 

RBHBDIBS. 

the  appearance  of  the  Downy  Mildew  in  France,  in  1878,  its 
have  increased  in  that  country  and  extended  throughout 
>e-growing  regions  of  Central  and  Southern  Europe  to  such 
[ning  extent  as  to  call  for  the  exercise  of  every  effort  on  the 
individuals  and  Governments  to  check  or  destroy  it.  Ex- 
bs  with  remedies  and  preventives,  begun  in  1882,  nave  been 
ed  systematically  in  European  vineyards,  and  the  results 
i  in  1885*  were  so  satisfactory,  that  you  considered  them  worthy 
in  this  country,  and  for  this  purpose  distributed  last  May  the 
ig  circular  to  parties  thought  most  likely  to  be  interested  in 
ject: 

U.  S.  DEPARTMENT  OP  AQRICULTUBE. 

X  of  the  Downy  Qrape  Mildew  {Peronospora  viticola)  and  the  Black-Rot 

(Phoma  uvicola)* 

'  of  the  fact  that  Mildew  and  Black-Rot  have  been  so  destructive  to  the  vine 
nintry  that  in  some  sectionB  grape  culture  has  become  unprofitable  and  for 
m  manj  are  abandoning  the  business,  the  importance  of  making  special 
discover  effective  remedies  for  these  diseases  will  not  be  questioned, 
tiis  object  in  view,  the  remedies  which  have  recently  been  employed  in 

detailed  account  of  the  use  of  these  remedies  in  France  and  Italy  in  18S5,  see 
lUetin  No.  2,  Botanical  Division,  on  the  *  *  Fungus  Diseases  of  the  Grape-'Vkift.'" 
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France  and  Italy  with  apparent  success  are  here  given,  with  the  urgent  request  thai 
one  or  more  of  them  be  tried,  experimentally,  and  the  results  reported  to  this  De> 
partment,  so  that  the  one  which  proves  to  be  the  most  efficacious  and  economical 
may  be  made  generally  known. 
Very  respectfully, 

NORMAN  J.  COLMAN, 
Commissioner  of  Agriculture, 

REMEDIES. 

For  Peronospora, 

(1)  Dissolve  in  10  gallons  of  water  5  pounds  of  sulphate  of  copper.  Soak  the 
stakes  and  whatever  may  be  used  to  tie  up  the  vines  in  this  solution,  and  as  soon  as 
the  leaves  are  fully  formed  thoroughly  spray  them  with  the  solution,*  using  for 
this  purpose  any  fine  spraying  apparatus.  The  *^  cyclone  nozzle,"  with  fine  ape^ 
ture,  described  and  illustrated  in  '*  Riley's  report  as  Entomologist  for  1883,"  is  prob- 
ably the  best  device  for  this  purpose.  Repeat  the  operation  occasionally,  say  onoe 
in  two  or  three  weeks. 

(2)  Make  a  mixture  of  lime  and  water,  as  one  ordinarily  prepares  whitewash. 
Apply  this  in  the  same  manner  as  No.  1 ,  using  a  nozzle  with  a  large  aperture.  Atbs 
rams  the  application  should  be  renewed. 

(8)  In  22  ^lons  of  water  dissolve  18  pounds  of  sulphate  of  copper;  in  another  ves- 
sel mix  34  pounds  of  lime  with  6  or  7  gallons  of  water.  Pour  tne  lime  mixture  into 
the  copper  solution;  mix  thoroughly,  and  the  com*pound  is  ready  for  use.f  Placed 
in  conveniently  sized  buckets,  it  may  be  carried  through  the  rows  of  the  vineyard 
and  applied  to  the  leaves  by  the  aid  of  brooms  or  whisps  made  of  slender  twigs  dipped 
into  tne  compound  and  then  switched  right  and  left  so  as  to  spray  the  f oli^ze. 

lliis  remeov'  is  very  highly  recommended.  It  is  not  necessary  to  entird^  oover 
the  leaves.    Care  must  be  taken  not  to  get  any  of  the  compound  on  the  bemeat 

(4)  The  powder  of  Mr.  Podechard.  This  powder  contains  the  following  ingredi- 
ents, in  the  proportions  given:  225  pounds  of  air-slaked  lime,  45  pounds  of  sulphate 
of  copper,  20  pounds  of  sulphur  (powdered),  80  pounds  of  ashes  (unleached),  and  15 
gallons  of  water. 

These  ingredients  are  compounded  as  follows :  Dissolve  the  sulphate  of  copper  in 
the  water ;  when  thoroughly  dissolved  pour  the  solution  upon  the  lime,  wni6h  is 
surrounded  by  the  ashes  to  keep  the  liquor  from  spreading ;  after  twenty-four  boon 
add  the  sulphur,  thoroughly  mix  the  compound,  ashes  and  all,  and  when  dry  sift 
through  a  sieve  with  meshes  of  one-eightn  of  an  inch.  This  preparation  may  be 
made  several  months  before  it  is  required  for  use.  Its  appUcanon  is  made  simply 
by  dusting  it  upon  the  foliage  of  the  vines  after  a  heavy  dew  or  rain  with  any  spray- 
ing or  dusting  device,  that  figured  and  described  in  the  report  of  t±Le  Entomologisi 
for  1888  being  well  adapted  to  this  purpose.  The  convenience  of  application  T&aaea 
this  powder  especially  well  suited  for  use  in  the  larger  vineyards. 

(5)  The  ordinary  nulk-kerosene  emulsion  (see  Report  of  U.  S.  Entomologist,  1884 
p.  881),  with  the  addition  of  from  2  to  5  per  cent,  of  carbolic  acid  and  the  same  per 
centage  of  glycerine,  and  then  diluted  in  20  to  50  parts  of  water  to  1  of  the  emulsion 
Spray  on  the  under  surface  of  the  leaves  b^  means  of  a  cyclone  nozzle  of  smal 
aperture.  This  is  known  in  France,  where  its  use  has  been  attended  with  satisfac 
tory  results,  as  the  **  Riley  process,"  having  first  been  proposed  by  Dr.  C.  V.  Riley. 

For  Black-Rot 

The  free  application  of  the  sulphate  of  copper  and  lime  appears  not  only  to  act  as : 
preventive  against  Mildew,  but  BlackrRot  also.  As  a  further  protection  against  tb 
latter  disease  it  is  recommended  that  Podechard's  powder  oe  scattered  over  tli 
grounds  in  the  vineyard,  especially  where  all  the  trimmings  and  fallen  grapes  an* 
leaves  of  the  previous  year  have  not  been  removed. 

Three  thousand  of  these  circulars  were  distributed,  and  I  have  rea 
son  to  believe  that  many  made  a  trial  of  one  or  more  of  the  remedie 
proposed,  but  I  regret  to  say  that  few  responded  to  the  request  tha 
the  results  of  these  trials  be  reported  to  the  Department.     It  is  hope 

*  The  solution  for  spraving  the  vines  here  given  is  too  strong.  One  pound  of  su 
phate  of  copper  to  20  gallons  of  water  is  strong  enough. 

IThis  is  tne  ocipper  mixture  of  Gironde,  or  Bordeaux  mixture. 
This  precaution  is  uncalled  for,  except  at  the  approach  of  the  vintage. 
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at  another  season  there  will  he  a  more  hearty  co-operation  hetween 
e  vineyardists  and  Department  in  this  work. 
One  corresiKJndent,  George  M.  High,  Middle  Bass,  Ohio,  in  a  letter 
ider  the  date  of  December  2S,  says: 

Early  last  spring  I  received  a  circular  from  you,  asking  me  to  loake  some  experi- 
tents  with  remediee  for  tl)e  destruction  of  Mildew  and  Black-Rot. 
On  the  13th  of  June  I  sprinkled  lime  water,  as  directed  in  No.  2  of  instructions, 
pon  1  acre  of  Catawbas,  about  1,000  vines.  There  was  a  heavy  rain  on  the  24th, 
rashing  the  lime  from  the  foliage.  The  weather  became  quite  hot,  so  on  the  28th 
again  sprinkled  the  vines.  No  perceptible  advantage  over  vines  alongside  not 
reated.  Also  upon  400  vines,  both  upon  foliage  and  on  ground  under  vineyard 
ows,  I  sprinkled  air-slaked  lime  June  7,  14,  22;  July  5,  23;  and  August  9,  with  but 
err  slignt  beneficial  results,  if  any.  I  imagined  the  wood  ripened  somewhat  better 
turn  upon  untreated  vines. 

Solpnate  of  copper  and  lime  were  applied  as  directed  in  remedy  No.  3  with  residts 
lat  convince  one  that,  with  proper  application,  this  remedy  wiU  prove  more 
Boeficial  than  anything  yet  known  here  for  Mildew  and  Black-I^ot.  Fourteen  vines 
^e  selected — 8  together,  the  balance  in  different  parts  of  vineyard,  12  Catawbas 
ad  2  Noahs. 

The  first  application  was  made  June  14,  spattering  the  foliage  very  thoroughly. 
bere  was  considerable  rain  on  20th  and  21st  mstant,  not  entirely  washing  the  leaves 
ean.  On  22d  made  a  second  application.  First  Mildew  was  observed  ^d  of  July; 
1  the  28d  I  again  put  on  the  sulphate  of  copper  and  lime  mixture,  although  the 
levioos  application  was  yet  quite  perceptible  upon  the  foliage.  Of  the  vines  so 
e^ted  not  one  was  affected  by  either  Mildew  or  Rot,  the  foliage  holding  its  natural 
>lor  long  after  tiiat  on  other  vines  had  become  brown  and  seared;  the  wood  and 
rapes  ripened  thoroughly.  A  Noah  vine,  upon  which  for  several  jeaxs  the  berries 
id  rotted  more  or  less  and  dropped  from  tne  cluster  about  the  tune  of  ripening, 
ore  this  season  over  40  pounds  of  p^rapes  of  good  quality. 

The  coming  season  I  wiU  ^ve  this  remedy  a  more  thorough  trial,  feeling  satisfied 
at  it  will  prove  effectual  if  applied  in  time.  My  iim>re8sion  is  that  two  appli- 
itions  would  be  ample,  the  first  soon  after  bloom  or  first  indications  of  Mildew, 
be  second  about  the  middle  to  last  of  July. 

I  ibo  treated  60  Catawbas  with  a  preparation  made  as  follows:  Dissolve  1  pound 
t  sulphate  of  copper  in  2  gallons  of  water;  in  another  vessel  slake  4  poimds  of 
ime  in  the  same  quantity  of  water;  then  mix  these  together  thoroughly.  The  ad- 
rtntage  was  the  preservation  of  the  foliage  in  a  healthy  condition  in  a  marked 
le^ree  over  vines  untreated. 

Bush  &  Son  &  Meissner,  of  Missouri,  say: 

We  have  tried  all  the  remedies  recommended  in  your  circular  and  find  that  desig- 
ttted  as  No.  3  to  be  the  best.  Wa  are  continuing  to  apply  this  mixture  of  lime 
^ith  dissolved  sulphate  of  copper  (not  too  strong)  with  coondence  in  its  good  results. 

Another  correspondent  states  that  he  has  used  Podechard's  powder 
(No,  4)  with  marked  benefit. 

MILDEW  BBMEDIBS  IN  FRANCE  IN  1886. 

The  results  obtained  in  France  in  1886  by  the  use  of  cupric  fungi- 
cides for  Peronospora  viticola  fully  confirm  previous  statements 
and  experiments.  Those  detailed  by  Mr.  MiUardet  in  Journal  d^Ag- 
nculiure  Pratique,  November  25,  1886,  are  especially  interesting. 
The  experiments  at  Dauzac  and  Beaucaillou  were  conducted  either 
iy  himself  or  by  Mr.  David.  Eighteen  remedial  mixtures,  dry  or 
fluid,  were  tried  very  carefully  with  the  necessary  control  experi- 
Dients,  and  full  memoranda  were  made  from  time  to  time  of  the  con- 
dition of  the  various  plots.  The  experimental  fields  covered  in  all 
?bout  5  acres.  The  most  important  results  are  given  in  the  follow- 
ing tabular  abstract,  compiled  from  the  report  in  the  Journal.  It 
^  be  seen  that  the  most  completely  protective  substances  were: 
The  copper  mixture  of  Qironde;  David's  powder;  Podechard's  pow- 
der; mixture  of  sxdphate  of  copper  and  plaster;  cupirio  steatite  (a 
bluish-white  unctuous  powder^  composedf  of  steatite  and  sulphate  of 
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copper) ;  and  Bult)liatine  (a  secret  mixture  of  sulpliur,  lime,  snip 
of  copper,  and  plaster). 

Table  showing  rmilta^of  experiments  of  •Millardet  and  David  with  Mildew  rem 

in  France  in  1886. 

rin  the  second  and  third  columns  the  scale  is  10,  aero  indicating  total  destruction  of  folface  i 
entire  preservation.  The  small  figure  at  the  right  and  above  denotes  the  number  of  tun 
remedy  was  applied.] 


Kind  of  remedy. 


Kg  treatment 

OoppMT  mixture  of  Gironde — 

Oopu&t  mixture  of  Qironde,  differ- 
ent formula 

Clopper  mixture  of  Qironde,  with  ad- 

mtionof  glue 

Bau  celeste,  or  Audoynaud  liquid  * . . 
Eau  c61e8te,  Mr.  Oayon's  formula . . . 
Solution  of  sulphate  of  copper,  i  pw 

cent 

Sohition  of  sulphate  of  copper,  1  per 

cent 

Solution  of  sulphate  of  copper,  2  per 

cent 

Solution  of  sulphate  of  copper,  8  per 

cent 

Solution  of  sulphate  of  copper,  4  per 

cent 

MUk  of  lime,  15  per  cent 

Milk  of  lime,  8  per  cent 

Quick-lime,  slaked  and  sifted 

David's  powdert 

Podechaurd's  powder 

Mixture  of  plaster  and  sulphate  of 

ooppert 

Sulpno-steatite,  or  cuprio  steatite .... 
Sulphattne  (secret  compound) 


Results. 


8» 
8> 
8> 

8» 

4« 

4» 

4« 

4» 
1« 
0» 
1« 
8* 
6« 

4« 

7« 
7« 


0 
8 


0» 
V 
41 

2> 

3^ 

6» 

6> 

6» 
1« 
1« 

0« 
9« 
8> 

7» 
8» 
8» 


U8.6 
196. 0* 

187. 0» 
168. 8>1 
188. 0> 

188. 8> 

100.0* 

148.0* 

100.4^ 

163.8^. 
158. 8> 
185. 9i 
166. 2K 
200. 0> 
106.0* 

188.6* 
187.0* 
810.6* 


Remarks. 


These  remedies  were  use 
once  or  twice  at  Beauc 
because  of  great  injur) 
to  foliage  ot  the  vmes 
vines  at  Dauxac,  upon 
these  were  repeatedly 
were  in  some  cases  so 
injured  that  the  gr«pts< 
ripen. 


*For  formula  of  Eau  c61este,  see  p.  103,  under  '* Audoynaud  process.** 

t David's  powder  is  made  as  follows:  Slake  66  poimds  of  lime  in  the  least  possible  amount  of 

and  dissolve  17^  pounds  of  sulphate  of  copper  in  the  smallest  quantity  of  water  necessary  to  eC 

solution.    Mix  toe  latter  wlUi  tne  lime  when  it  is  completely  cooled.    Let  the  compound  dry  in  ti 

then  crush  and  sift  it,  when  it  is  ready  for  use. 
IThe  plaster  and  sulphate  of  copper  remedy  is  composed  of  66  pounds  of  plaster  and  17  poi 

sulphate  of  copper.    The  copper  salt  is  dissolved  in  the  least  possible  amount  of  water,  and  then ; 

upon  the  plaster.    Mix  thoroughly,  dry  in  the  sun,  crush,  and  sift. 

In  a  letter  to  Prof.  C.  V.  Riley,  U.  S.  Entomologist,  M.  G.  I 
of  the  National  School  of  Agriculture  at  Montpellier,  France,  u 
date  of  November  30, 1886,  hawng  reference  to  tne  results  and  co] 
sions  reached  at  the  International  Congi^ess  mentioned  below,  sfi 

The  most  interesting  portion  of  the  meeting  at  Florence  was  the  discussion! 
tive  to  the  treatment  of  the  Mildew.  The  efficacy  of  the  salts  of  copper  was  1 
proclaimed. 

The  best  formulae  given  are : 

(1)  Bordeaux  mixture.* — The  vines  are  sprinkled  during  their  vegetation  'i 
mixture  of  sulphate  of  copper  and  lime,  prepared  as  follows : 

In  100  liters  f  of  water  dissolve  6  to  8  kilograms  X  of  sulphate  of  copper;  in  ai 

♦The  same  as  the  '*  CJopper  mixture  of  Gironde."  Equals  No.  3  in  the  circi] 
remedies  above  quoted,  with  a  slight  reduction  in  the  quantity  of  sulphate  o: 
perused. 

f  One  liter  gb  1,76  pints,     t  One  kUogram  or  kilo =2.2  pounds. 
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* 
renel  15  IdlogmmB  of  air-slaked  lime  are  mixed  in  80  liters  of  water.    When  the  sU- 
>hate  of  copper  is  completely  dissolved  and  the  lime  forms  a  homogeneous  mixture 
the  latter  is  poured  into  the  sidphate  of  copper  solution,  the  mixture  heing  stirred 
in  the  preparation.    There  is  thus  obtained  a  clear  blue  precipitate,  which  settles  to 
the  bottom  of  the  vessel.    This  precipitate  should  be  stirred  up  at  Uie  time  of  using 
to  uat  it  in  suspension  in  the  water.* 

(5)  Audoy7iaudjproce88,—U.  Audoynaud,  professor  of  chemistry  in  our  school,  has 
proDosed  to  sprinkle  the  leaves  with  ammoniacal  sulphate  of  copper.  This  liquid  is 
maae  in  the  loUowing  manner :  In  a  stoneware  or  glass  vessel  2  or  8  liters  of  warm 
water  are  poured  upon  a  kilogram  of  sulphate  of  copper,  which  is  stirred  with  a  wooden 
or  zhMS  rod  to  hasten  solution.  When  cooled,  a  liter  of  commercial  ammonia  is 
added.  This  liquid  is  finally  mixed  in  a  suitable  cask  with  sufficient  water  to  niake 
200  liters,  which  serve  for  the  treatment  of  one  hectare,  f  The  application  ot  this 
liooid  is  made  by  means  of  the  Riley  sprayer. 

(8)  Sulohated  nUphur, — ^M.  Theopnile  Skawinski,  at  Chateau  Laujao,  in  (Hronde, 
and  H.  D.  Cavazza,  director  of  the  school  of  viticulture  at  Alba  (Piedmont),  have 
used  suooeflsfully  mixtures  of  pulverized  sulphur  with  8  to  10  per  cent,  of  smphate 
of  copper  finely  triturated. 

These  three  remedies  have  shown  themselves  efficacious,  but  the  one  which  jap- 
pesn  thus  far  to  have  given  the  most  security  from  the  Mildew  is  the  second.  It 
bag  the  advantage  of  adhering  strongly  to  the  leaves,  remaining  upon  them  until 
their  fall.  The  salts  of  copper,  thus  applied  to  the  leaves,  act  by  preventing  the  ger- 
mination  of  the  conidia,  and  consequently  the  development  of  tne  Peronospora. 

By  referring  to  the  table  showing  the  results  of  the  experiments  of 
Messrs.  Millardet  and  David,  it  will  be  seen  that  the  Audoynaud 
liquid  {Eau  cSleste)  did  not  give  good  results  in  their  hands,  and, 
besides,  its  application  injuriously  affected  the  foliage. 

In  October  last  (1886)  there  wad  held  at  Florence,  Italy,  an  inter- 
national congress  tor  the  ^'exhibition  of  machines  and  apparatus  for 
the  preparation,  transportation,  distribution,  and  application  of  reme- 
dies a^inst  fungi  ana  insects.'^  At  the  same  time  there  were  held  a 
number  of  special  meeting  for  the  discussion  of  the  fungus  diseases 
of  the  vine  and  the  remedies  to  be  employed  against  them.  Accord- 
ing to  an  official  report  of  these  meetings,  the  conclusions  in  respect 
to  remedies  were:  (1)  That  gaseous  remedies  applied  against  the  Pa- 

*Jn  respect  to  this  remedy  Professor  Fo^x,  in  an  article  in  the  June  number  (1886) 
of  La  Vigne  AmMcaine,  says: 

''ItB  action  is  due  to  the  copper  which  it  contaBis.  The  presence  of  this  metal, 
ef«n  in  a  very  minute  quantity,  in  droiM  of  dew  or  rain  on  tne  upper  surface  of  the 
ktT€i,  prevents  the  germination  of  the  conidial  spores  which  may  have  been  brought 
there  by  the  wind.  Tlius  forestalled,  the  disease  cannot  establish  itself  upon  the 
!»▼«. 

'*  Mode  of  application, — The  copper  mixture  should  be  distributed  by  sprinkling  in 
Itttle  drops  on  the  upper  surface  of  the  leaves.  Two  or  three  spots  thus  produced 
(Office  to  completely  preserve  a  leaf,  and  they  become  sufficiently  adherent  and  co* 
Wrent,  as  soon  as  tney  have  dried,  to  remain  until  the  leaves  fall. 

"The  sprinklings  were  made  in  Gironde,  in  1885,  with  a  simple  broom  of  heath, 
^Hiich  was  plunged  into  a  bucket  or  watering-pot  containing  the  mixture.  This 
plan  of  operating  gives  satisfaction  so  far  as  the  distribution  of  the  substance  is 
OQDoemed,  but  it  1^  the  inconvenience  of  being  somewhat  slow,  and  it  requires 
omch  band  labor;  therefore  apparatuses  have  been  devised  which  permit  more  rapid 
operation  at  a  less  expense  or  muscle.  The  one  which  gave  the  oest  results  at  the 
trial  held  in  Montpellier,  in  February,  1886,  was  that  of  Mr.  Delord,  0  Rue  St., 
(Hlles,  Nimee. 

"  lime  tohen  the  treatment  should  be  triads.— The  salts  of  copper  haviuR  the  effect, 
ai  we  have  seen,  of  preventing  the  disease  from  becoming  established,  their  use 
iboold  be  preventive.  The  vines  should,  therefore,  be  treated  before  May  15,  at 
which  date  the  Peronoapora  has  sometimes  made  its  appearance  in  certain  places  in 
the  Department  of  Herault.  In  operating  at  so  early  a  date  only  a  small  portion  of 
the  leaves  can  be  reached,  the  greater  number  developing  between  this  period  and 
the  1st  of  June.  In  practice,  therefore,  it  is  better  probably  to  sacrifice,  if  need  be, 
■ome  of  the  first  leaves,  and  make  the  treatment  only  when  the  vegetation  has 
bached  a  sufficient  development,  say,  in  Herault  from  the  Ist  to  t}ie  15th  of  Jime." 

fOne  hectare  =  about  IH  scrsB. 
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ronospora  have  not  given  any  usefiQ  results;  (2)  that  among  the 
remedies  in  the  form  of  powder  thus  far  tried  the  most  efficacious  are 
those  in  which  sulphate  of  copper  is  used;  (3)  that  the  mixture  of  Ume 
and  ashes  and  of  ume  and  sulphur  have  not  as  yet  ^ven  residts  sufi* 
ciently  satisfactory  to  enable  us  to  recommend  their  use;  (4)  among 
the  liquid  remedies,  the  milk  of  lime,  prepared  so  as  to  make  it  con- 
venient for  application,  has  proven  quite  satisfactory.  However,  its 
use  from  a  practical  and  economic  standpoint  encounters  in  many 
places  serious  difficulties;  (5)  that  the  remedies  most  successful  in 
the  results  obtained  are  the  mixed  liquids  or  solutions  containing  sul- 
phate of  copper. 

It  was  further  concluded  that  the  action  of  the  remedies  is  prevent- 
ive; therefore  only  the  preventive  application  can  check  the  mvasion 
of  the  Mildew,  and  repeated  applications  act  only  in  so  far  as  they  pre- 
vent future  invasions  of  the  disease.  In  locahties  much  subject  to 
the  MUdew  it  is  necessary  to  apply  the  remedies  to  the  vine  before  the 
season  of  bloom,  and  in  all  places  it  is  needful  to  apply  them  with  the 

Seatest  thoroughness  as  soon  as  the  Mildew  appears,  and  to  repeat 
e  application  according  to  the  necessities  and  the  nature  of  the 
remedy. 

No  evidence  was  adduced  showing  that  the  applications  of  the  salts 
of  copper  to  the  vine  had  resulted  in  injury  to  tne  public  health  • 

A  simple  solution  of  sulphate  of  copper,  300  to  500  grams  to  the 
hectoliter*  of  water,  has  proved  in  some  instances  to  be  equally  effect- 
ive in  warding  oflE  tne  Mildew  as  the  copper  mixture  of  Gfironde.  As 
its  application  is  attended  with  much  less  inconvenience  and  expense, 
further  trials  should  be  made  to  detemnine  its  relative  value.  This 
solution,  like  all  others,  should  be  applied  preventively,  say  about 
June  15,  unless  the  Mildew  appears  earner ;  a  second  apphcation  being 
made  about  the  1st  of  August,  f 

SKAWINSKI'S  POWDER  FOB  COMBATING  THE  MILDEW  ALONE,  OR  THB 

MILDEW  AND  THE  OIDIUM  TOGETHBB.t 

Having  determined  the  value  of  sulphate  of  copper  as  a  remedy  for 
the  MUdew,  Mr.  Skawinski,  a  viticulturist  of  Chateau-Qiscours, 
France,  experimented,  with  the  view  of  discovering  means  for  fiiine 
the  particles  of  this  salt  upon  the  leaves  of  the  vine.  He  discoverea 
that  coal  dust  or  calcined  alluvial  earth,  added  in  proper  proportions 
to  the  finely  triturated  sulphate  of  copper,  gave  to  it  the  quality  of 
adherence  desired. 

The  compound  for  the  treatment  of  the  Mildew  alone  consists  of 
sulphate  of  copper,  finelv  powdered,  10  kilograms ;  soot  or  alluvial 
earth,  15  kilo^ams ;  coal  dust,  76  kilograms. 

For  combating  the  Mildew  and  the  Oidium :  Sulphate  of  copper.  10 
kilo^ams ;  sulphur,  60  kilograms ;  coal  dust,  32  kilograms ;  soot  or 
calcmed  alluvial  earth,  3  kilofframs. 

The  first  treatment  should  be  made  when  the  shoots  are  about  6 
inches  long ;  a  second  may  be  given  at  the  time  of  flowering ;  a  third, 
when  the  berry  is  formed ;  and  a  fourth,  at  the  time  of  ripening  of 
the  fruit. 

♦One  hectoliter  ==  22  gals. 

fThe  application  of  the  sulphate  of  copper  compounds  for  preventing  Mildew 
should  be  made  in  cloudy  or  ramy  weather,  for  at  such  times  the  danger  of  corroson 
from  a  too  rapid  evaporation  of  the  solutions  is  avoided,  and  they  w^  also  be  mdtt 
evenly  and  thoroughly  distributed  over  the  surface  of  the  leaves. 

t  la  Vigne  AmeHoaine,  November,  1886. 
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)^rains  of  the  powder  is  about  the  quantity  required  for 
vines.  It  is  applied  with  an  ordinary  sulphuring-bellows. 
Le  of  the  Bordeaux  mixture,  or,  as  we  have  come  to  term 
)er  mixture  of  Oironde,  has  been  settled  beyond  dispute, 
ire  certain  factors  which  may  determine  the  degree  of  the 
its  use  which  ought  to  be  considered.  These  are,  the  care- 
Ektion  of  the  mixture :  the  time  of  its  application ;  the  more 
diligent  manner  in  wnich  the  sprajin^  has  been  made ;  the 
ic  conditions  of  rain  or  dryness  existing  at  the  time  or 
f  follow  the  operation ;  the  number  of  treatments  made ; 
irity  of  the  sulphate  of  copper  used. 

re  all  jwints  which  should  be  carefully  noted  in  experi- 
dth  this  and  the  other  remedies  proposed,  especially  in  de- 
their  relative  value  as  fungicides. 

ands  of  some  grape-growers  a  remedy  may  seem  to  give 
esultSjbut  before  it  receives  unqualifiea  recommendation  it 
ied  in  many  localities  and  during  a  series  of  years,  iji  order 
^te  all  sources  of  error.  Many  cases  of  apparent  benefit 
pplications  may  be  solely  due  to  accident,  such  as  changes 
kther  or  some  other  cause  not  within  the  control  of  5ie 
f  applications  are  made  to  the  vines  in  years  when,  from 
other  natural  cause,  f  imgi  of  all  sorts  are  unusually  scarce, 
ss  very  carefully  conducted  control  experiments  are  made 
e  time,  it  is  easy  to  see  how  results  due  solely  to  the  seiison 
might  be  ascribed  to  the  remedy,  and  false  conclusions 
3ty  generalizations  from  a  few  observations  and  experi- 
rery  common,  but  the  careful  investigator  will  not  be  de- 
hem.  In  reference  to  jail  proposed  remedies,  it  may  be 
^hen  the  disappearance  of  the- fungus  uniformly  follows 
tion  of  the  remedy  are  we  warranted  in  attributing  this 


II.— The  Powdery  Mildew. 

Uncinula  spiralis,  B.  and  C. 

(Plate  n.) 

DcwTiy  Mildew,  the  Powdery  Mildew  of  the  vine  is  a 
his  dountry,  and  attacks  the  foliage,  young  shoots,  and 
K>tb*the  wild  and  cultivated  varieties  of  the  grape,  show- 
ed preference  to  those  of  the  Vinifera  class.  Here  the  re- 
ceases,  however,  for  the  Uncinula  is  a  fungus  of  a  very 
abit  of  growth  from  the  Peronospora,  and  Belongs  to  an 
stinct  group  of  parasites — a  group  embracing  what  are 
ref  errea  to  as  the  White  Mildews  or  Blights,  or  which  the 
rass  Mildew  (Erysiphe  graminis),  the  Lilac  Mildew  (Mi* 
a  Friesii),  and  the  too  well  known  Mildew  of  the  Hop-vine 
les.  The  diversity  extends  even  to  the  climatic  conditions 
he  growth  of  these  two  fungi;  for,  while  a  liberal  supply 
e  is  necessary  to  the  full  development  of  the  Peronspora, 
ula  likes  a  comparatively  dry  atmosphere,  and  always  oc- 
Dst  injury  during  seasons  of  protracted  drought.  It  has 
known  as  a  serious  pest  in  California,  and  is  nowhere  en- 
mt  in  the  region  east  of  the  Mississippi.  Ii^'the  average 
wever,  it  does  comparatively  little  injury  in  ^e  open  vine- 
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yard — at  least  the  injury  is  slight  as  compared  with  that  wrought  by 
the  Downy  Mildew. 

This  season  I  have  observed  it  in  all  its  phases  of  development,  both 
upon  vines  in  the  open  air  and  upon  those  cultivated  under  glass  here 
at  the  Department.  Upon  the  foreign  varieties  in  the  grapery  it  was 
most  abundant  and  its  injurious  effects  most  apparent. 

The  term  '*  Powdery  Grape- Vine  Mildew"  was  first  applied  to  this 
fungus  by  Prof.  C.  V.  Riley,*  and  as  it  is  descriptive,  and  at  the  same 
time  clearly  distinguishes  this  mildew  from  Peronoapora  viticola,  to 
which  the  same  author  has  applied  the  name  of  *'  Downy  Mildew,"  it 
has  been  emnloyed  here,  with  the  hope  that  it  may  become  generally 
adopted  by  tnose  who  prefer  English  to  Latin  names. 

It  has  frequently  been  discussed  in  our  agricultural  and  horticul- 
tural journals  for  many  years  past  under  the  name  of  ^^Oidium 
Tuckerty'^  or  simply  **Oidmm,  it  being  supposed  that  our  fundus 
was  the  same  as  the  European  vine  mildew  of  tnat  name,  but  whetner 
the  European  Oldium  is  the  same  as  our  Uncinula  or  not  is  yet  a 
matter  of  question,  owing  to  the  fact  that  the  mature  or  fruiting  lonn 
of  the  first  named  has  never  been  discovered,  the  conidial  stage  alone 
being  known.  De  Bary  has  suggested  that  the  European  Oidium  iB 
an  importation  from  America.    He  says :  f 

Concerning  its  first  appearance  and  spread  in  Europe,  it  can  be  accepted  as  certaia 
that  it  was  transportea  suddenly  from  some  other  fiowering  species  introduced  into 
our  yineyards  from  abroad.  Moat  probably  its  immigration  is  from  America,  FThe 
italics  are  mine. — F.  L.  SJ  In  spite  of  its  destructive  sj^reading  over  the  wbok 
vine^growing  portion  of  lAirope,  the  most  carefiil  investi^tions  in  this  coontrj 
have  nowhere  led  to  the  discovery  of  any  indication  of  penthecia;  the  entire  inva- 
sion takes  place  by  means  of  the  conima,  produced  in  opreat  abundance,  the  fonn 
of  which  has  procured  the  fungus  the  name  of  CHdium  (O.  Tuekeri),  The  peritbeda 
are  probably  found  in  North  America  on  the  native  sorts  of  Vitis,  and  have  beende- 
scrioed  asi!.  (UiicintUa)  spiralis,  Berk,  and  Curtis;  yet  this  is  not  certain. 

The  Powdery  Mildew  consists  of  a  mycelial  growth,  that  rests  wholly 
upon  the  surface  of  the  parts  of  the  vine  supporting  it,  and  the  repro- 
ductive bodies  or  spores,  of  which  there  are  two  ki^ds.  The  threads 
or  hyphsB  of  the  mycelium  have  a  imiform  diameter  of  about  -^^oi 
an  inch,  are  much  oranched  and  interlaced,  and  are  provided  with 
frequent  septa  or  cross- walls.  Where  this  mycelium  is  applied  di- 
rectly to  the  epidermis  of  the  supporting  plant  there  are  oeveloped 
at  short  intervals  irregular  protuberances  or  suckers,  by  which  the 
fungus  fastens  itself  to  the  nost  and  tlurough  which  it  imbibes  its 
nourishment. 

If  the  fungus  be  examined  early  in  the  season,  say  in  June  or  early 
in  July,  short  branches  will  be  seen  arising  from  the  threads  at  right 
ang:le8,  or  nearly  so,  to  the  plane  of  their  growth.  The  branches  are 
divided  into  several  oblong  cells  by  cross-walls.  The  uppermost  cell 
is  slightly  larger  than  that  immediately  below  it  and  is  rounded  at 
its  upper  extremity.  If  this  terminal  cell  be  watched  we  will  soon 
see  its  lower  end  becoming  rounded  like  the  upper,  forming  thus  a 
stricture  between  it  and  tne  next  cell  below,  from  which  it  is  sood 
comnletely  separated  and  falls  off.  The  next  cell  of  the  branch 
quickly  passes  through  the  same  changes  noted  in  the  first,  and  ir 
this  way  a  number  of  conidia  are  formed  in  rapid  succession.  Like 
the  conidia  of  the  Peronospbra,  those  of  the  Uncinula  serve  for  thi 
immediate  propagation  and  dissemination  of  the  fungus;  but  damp 

*Proc.  Amer.  Pom.  Soc.,  session  of  1885,  p.  49. 
' :  +  Verg.  Morph,  u.  BioL  der  Pilze,  &c. ,  pp.  2i4^245. 
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,  or  a  moderftte  amount  of  humidity  only,  is  sufficient  for  their 
rermination.  They  do  not  require  water  condensed  in  the  form  of 
Irops  of  rain  or  dew,  as  does  the  Downy  Mildew,  and  they  germinate 

Sthe  immediate  production  of  germ-tubes  and  not  by  zoospores, 
6  oomdia  are  thin-walled,  oblong:  cells,  filled  with  a  transparent 
granular  matter.  One  of  these  bodies  falling  upon  a  grape-leaf  will, 
mder  favorable  conditions  of  temperature  and  numidity,  push  forth 
»ne  or  more  ^arm-tubes,  which  first  send  haustoria,  or  suckers,  into 
he  epidermal  cells  and  then  grow  into  the  thread-like  branched  my-r 
lelial  formation  (thallus)  diflfused  over  the  surface.  By  their  multi^ 
ude  these  threads  now  become  visible  to  the  unaided  eye,  and  we 
lave  what  has  been  familiarly  termed  "Mildew,"  ''Erysiphe,'^  ''Otd^ 

When  the  mycelial  growth  has  attained  its  full  development  a  spore 
ormation  of  an  entirely  different  character  from  that  above  described 
akes  place.  Perithecia,  or  what  we  may  be  allowed  to  term ' '  f  ruits '* 
ire  formed,  within  which  spores  are  produced  in  a  number  of  little 
acs  called  asci.  These  "fruits"  are  especially  abundant  on  the  in- 
vaded organs  of  the  vine  during  the  months  of  September  and  Octo- 
ler.  To  the  naked  eye  they  appear  as  minute  dark-brown  or  black 
loints,  thickly  dotting  the  mildewed  surface.  (One  of  these  bodies 
I  figured  in  x^late  II.  The  appendages  which  surround  the  perithe- 
iom  usually  stand  up  at  quite  an  angle  to  the  plane  of  their  attach- 
aent;  they  do  not  lay  out  flat,  as  represented  in  the  figure.) 

In  their  growth  the  perithecia  are  at  first  quite  colorless,  then  pale 
neUow,  and  finally  very  dark  brown  or  black.  The  appendages  are 
lear  and  transparent  at  their  extremities,  but  have  a  brownish  color 
owards  their  bases.  They  are  divided  into  several  cells  by  transverse 
falls,  and  are  sometimes,  though  rarely,  branched  or  divided  above. 

The  asci,  developed  within  the  peritnecium,  are  delicately  walled, 
nn^Mirent  sacs  that  contain  the  ascospores  or  sporidia.  These  are 
oblong  bodies,  rather  more  rounded  in  outline  tnan  the  conidia  and 
Ksmewhat  smaller.  They  are  the  true  winter  spores  of  the  fungus. 
Closely  inc€tsed  within  the  hard,  compact  walls  of  the  peritheoium, 
they  are  well  protected  from  injury  and  the  severe  weather  of  winter. 
In  the  spring  the  walls  of  the  peritnecium  decay  or  crack  open,  allow- 
mg  the  sporidia  to  escape,  and  bring  about  a  new  infection  of  the 
vines.    Doubtless  a  sufocient  number  of  these  fungus  fruits  remain 

iJheriny  to  the  vines  through  the  winter  to  bring  about  a  recurrence 

of  the  disease  as  soon  as  the  conditions  favorable  to  the  germination 

i  the  sporidia  prevail. 

▲CnOK  OF  THE  POWDERY  MILDEW  ON  THE  VINE. 

The  Powdery  Mildew  makes, its  appearance  usually  during  the 
«arly  days  of  June  and  continues  its  development  late  into  the  autumn. 
It  appears  in  dull,  grayish-white  natches,  most  conspicuous  on  the 
irpper  surface  of  the  leaves,  and  when  growing  thickly  on  the  young 
sfioots  or  berries  its  mycelium  imparts  to  these  organs  a  similar  hue. 
It  never  has  the  bright,  lustrous,  or  frosty  appearance  that  charac- 
terizes the  Downy  Mildew,  and  the  livid  brown  or  seemingly  scorched 
blotches  on  the  leaves  that  the  latter  fungus  occasions  are  wanting, 
although  in  thin-leaved  varieties  of  foreign  vines  a  discoloration 
takes  nlace  through  the  whole  thickness  of  the  leaf,  visible  at  the 
points  oelow  the  patehes  of  fungus  growth  on  the  surface  above.  In 
a  few  instances  I  have  seen  the  mycelial  growth  so  dense  upon  the 
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leaves  as  to  ^ve  them  the  appearance  of  having  been  spattered  anc 
blotched  witn  whitewash,  the  spots  being  a  pure  dead  white.  Thi 
mHdew  is  also  found  on  the  lower  surface  of  the  leaves,  but  never  tc 
the  same  extent  as  upon  the  upper  side;  and  as  it  is  onlv  in  the  lattei 
part  of  the  season  that  it  has  been  observed  there  at  all,  its  presenct 
IS  doubtless  due  to  an  extension  of  growth  from  other  parts,  as  fron 
the  petiole. 

Upon  the  young  and  tender  shoots  the  fungus  is  often  particulariy 
abundant,  its  action  being  to  check  their  growth.  Its  presence  on 
the  older  and  half -ripened  shoots  is  indicated  by  distinct  but  irregu- 
lar brownish  blotches  in  the  epidermis.  Sometimes  the  Uncinula 
appears  during  the  season  of  bloom,  and,  coming  on  the  newlv  ex- 
panded flowers,  causes  them  to  abort.  Attacking  very  young  berries 
when  these  are  no  larger  than  shot  or  small  peas,  their  growth  is 
permanently  checked.  Cases  have  come  under  my  observation  where 
the  Peronospora,  the  Uncinulay  and  the  fungus  of  the  Black-Rot  were 
all  engaged  in  their  work  of  destruction  upon  a  single  bimch  of 
grapes.     It  is  needless  to  say  that  the  destruction  was  complete. 

trpon  the  older  berries  the  presence  of  the  Powdery  Mildew  is  made 
evident  before  the  mycelial  threads  have  obtained  sufficient  CTowth 
to  become  conspicuous  themselves  by  the  minute  brownish  spots 
produced  by  the  action  of  the  suckers  on  the  epidermal  cells.  Tnese 
snots  eventually  become  confluent,  the  epidermis  dies  or  is  so  affected 
tnat  it  will  no  longer  expand  with  the  growth  of  the  berry  and  con- 
secjuently  bursts,  first  forming  tiny,  then  gaping  tears,  the  result 
being  the  death  and  decay  of  the  oerry.  Oftentimes  the  fungus 
spreads  over  only  a  small  portion  of  the  berry;  this  part  ceases  to 
grow,  and  a  much  distorted!^  or  imperfectly  formed  fruit  is  the  result 
The  distortions  are  often  carried  so  far  that  the  berries  crack  open, 
exposing  the  seeds.  We  sometimes  find  nearly  full-gjrown  berriefl 
completely  overgrown  with  the  mycelium  of  the  Unctnulay  so  that 
the  brown  specks  above  mentioned,  if  present  at  all,  are  completely 
hid  from  view.  These  berries  eventually  become  diy  and  shriveled 
and  finally  drop  off. 

REMEDIES. 

The  flowers  of  sulphur  is  an  efficient  and  the  usual  remedy  employed 
for  this  form  of  Mildew. 

It  is  not  necessary  to  bring  the  particles  of  sulphur  into  immediate 
contact  with  the  spores  and  fungus  threads  to  effect  their  destruction; 
the  fumes  which  this  substance  emits  at  elevated  temperatures  will 
accomplish  this.  The  knowledge  that  heat  favors  the  production  of 
these  lumes  makes  it  obvious  that  the  best  time  to  m^e  the  appUca- 
tion  is  when  the  thermometer  stands  the  highest.  The  fumes  arc 
given  off  rapidly  when  the  temperattlre  ranges  between  75''  and  95°  F. 
The  higher  the  temperature  the  more  abundant  are  these  fumes,  anc 
consequently  the  more  rapid  will  be  the  destruction  of  the  parasite 
In  latitudes  where  the  soil  temperature  reaches  110°  to  120°  during  tb 
day  it  has  been  found  that  spreading  the  sulphur  on  the  ground  unde: 
the  vines  is  sufficient  to  accomnlish  the  destruction  of  the  mildew 
and  a  like  result  is  obtained  by  austing  the  suli)hur  over  the  hot-wate: 
pipes  in  the  grapery,  providing  these  be  sufficiently  heated. 

If  the  sulphuring  be  delayed  until  the  formation  of  the  perithecia  i 
is  not  likely  to  do  much  good,  for  although  it  may  destroy  the  myce 
lial  threads>^the  ascospores  are  too  well  protectea  within  their  haj^ 
coverings  to  be  injured  by  the  application. 
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time  when  the  sulphnr  should  be  employed  is  in  early  summer, 

first  appearance  of  the  Mildew,  and  tne  application  is  most 

v^e  when  made  on  a  warm,  bright  day,  after  an  dew  has  evapo- 

However  well  this  application  may  be  made,  it  is  almost  cer- 

lat  some  of  the  f  imgus  threads  ana  many  of  the  conidia  will 

destruction.    From  these,  or  from  spores  brought  from  other 

fcrds,  a  new  infection  may  appear  in  from  twenty  to  thirty  days, 

Ei  second  sulphuring  should  be  made. 

istricts  particularly  subject  to  this  disease  it  is  recommended 

le  vines  De  sulphured— first,  when  the  young  shoots  are  about  4 

long;  second,  at  the  time  of  blossoming;  third,  some  days  be- 

e  turning  of  the  berries.     In  bad  seasons  the  mildew  may  make 

learance  between  these  periods,  when  of  course  additional  sul- 

Lgs  should  be  made.     Particular  emphasis  is  placed  upon  the 

iring  at  the  time  of  bloom,  for  the  flowers  are  almost  certain  to 

iered  sterile  if  attacked  by  the  Uncinula,  and  every  precaution 

be  taken  to  prevent,  if  possible,  the  development  of  the  Mil- 

this  tdme. 

III.— Black-Rot. 

Physalospora  Bidwellii,  Sacc. 

(Plate  m.) 

Black-Rot  of  the  grape  is  a  disease  familiar  to  all  grape-growers 
Middle  Atlantic  ana  Central  States.  It  is  known  to  prevail 
reater  or  less  severity — ^in  some  instances  causing  the  total  de- 
on  of  the  grape  croi>^in  Alabama,  Georgia,  Illinois,  Indiana, 
smd,  Michigan,  Mississippi,  Missouri,  North  Carolina,  South 
oa.  New  Jersey,  Ohio,  Pennsylvania,  Tennessee,  Virginia,  and 

8. 

now  more  than  twenty-five  years  since  Dr.  George  Engelmann, 
iper  communicated  to  the  Saint  Louis  Academy  of  sciences, 
r  pointed  out  the  characters  of  this  rot  and  described  the  active 
>f  the  fungus  which  produces  it.  A  great  deal  has  been  writ- 
d  published  concerning  this  disease  in  more  recent  years^  but 
ttle  additional  information  has  been  acquired.  The  atmospheric 
ions  favoring  its  development  had  already  been  pointed  out, 
le  fact  that  certain  varieties  were  more  subject  to  it  than  othm-s 
ready  been  noted,  while  to-day  we  are  yet  looking  for  an  effi- 
8  remedy. 

first  manifestation  of  Black-Rot  is  the  appearance  of  a  livid 
spot  on  some  part  of  the  berry;  this  spot  gradually  increases 
until  the  entire  ^ape  is  uniformly  discolored,  so  that  it  appears 
'otten,  although  its  original  contour  and  firmness  are  retained, 
ally  happens  tnat  before  the  completion  of  this  change  the  part 
fected  becomes  darker  in  color,  and  minute  black  pimples  are 
ped  over  the  surface.  At  the  same  point  the  berry  now  begins 
its  fullness,  an  irregular  depression  appears,  which  soon  extends 
general  withering  of  the  berry,  the  pimples  meanwhile  having 
)Iied  so  rapidly  as  to  cover  its  entire  surface.  The  destruction 
berry  is  now  complete;  it  is  hard,  dry,  shriveled  to  one-half  or 
urth  its  original  size,' the  folds  of  the  skin  bein^  closely  pressed 
lie  seeds  and  raised  into  strong,  prominent,  and  irregular  ridges, 
last  and  the  little  pimples,  which  are  easily  seen  with  the  naked 
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eye,  are  characteristic  of  this  form  of  rot.  The  rotted  berries  remain 
firmly  attached  to  their  supports  for  a  long  time,  sometimes  even  till 
the  following  spring. 

The  manifestations  of  the  Black-Rot  do  not  always  appear  as  de- 
tailed above,  for  not  infrequently  the  first  evidence  of  the  disease  is 
the  sudden  appearance  of  one  or  more  circular,  slightly  depressed 
spots,  of  a  bluish-black  color,  in  the  center  of  which  there  soon  ap- 
pear a  few  of  the  little  pimples  or  pustules  above  referred  to.  These 
spots  increase  in  size,  the  pimples  m  number,  and  ere  long  the  berry 
exhibits  the  black  and  shriveled  appearance  already  described. 

These  changes  are  effected  in  from  one  to  five  days,  varying  with 
the  atmospheric  conditions. 

The  fungus  of  the  Black-Rot  is  figured  in  detail  in  Plate  III.  It 
consists  of  a  vegetative  or  mycelial  growth,  which  pervades  the  tis- 
sues of  the  berry,  turning  them  brown  and  ultimately  destroying  or 
absorbing  their  contents,  and  of  several  distinct  forms  of  reproduct- 
ive bodies  or  spores. 

During  the  earlier  stages  of  the  disease  the  mycelium  is  most 
abimdant  near  the  surface  of  the  berry,  and  here,  at  frequent  points, 
just  beneath  the  cuticle,  it  makes  a  condensed  growth,  resultmg  in 
the  formation  of  the  perithecia  or  conceptacles  destined  to  contain 
the  spores.  In  their  oevelopment  these  conceptacles  raise  and  finally 
burst  through  the  cuticle,  imparting  to  the  surface  of  the  berry  the 
pimply  or  pustulous  appearance  mentioned  above.  At  the  apex  of 
the  exposed  part  of  each  conceptacle  there  is  a  minute  opemng  or 
osteolum  through  which  the  spores  escape  at  maturity. 

The  spores  are  pushed  out,  probably  by  the  absorption  of  water,  in 
the  form  of  minute  worm-like  threads,  being  held  together  by  a  kind 
of  mucilage.    (See  Fig.  1,  Plate  III.) 

The  conceptacles  found  upon  a  newly  diseased  berry  are  of  two 
sorts;  one  contains  oval  or  oblong  spores,  named  stylospores,  and  the 
other  contains  much  smaller  cylindrical  spores,  called  si)ermatia. 
These  two  sorts  may  form  distinct  pustules  or  they  may  be  imited  in 
the  same  stroma,*  as  illustrated  in  Fig.  2,  Plate  III. 

The  stylospores  germinate  freely  in  water  within  a  space  of  three  or 
four  hours.  They  throw  out  a  slender  tube,  which  soon  provides  itself 
with  septa,  branches,  and  quickly  develops  into  a  mycelium  in  every 
way  like  that  seen  within  the  tissues  of  the  berry.  How  long  these 
stylospores  fnay  retain  their  germinative  power  is  unknown,  but  it  is 
not  likely  that  they  hold  it  through  the  winter  season.  Their  office 
is  undoubtedly  to  effect  the  immediate  propagation  of  the  fungus. 

What  may  be  the  role  of  the  spermatia  in  the  economy  of  the  fun- 
gus is  a  matter  of  speculation.  Their  very  small  size  and  consequent 
lightness  have  suggested  to  the  minds  of  some  that  theii'  ofl5ce  is  to 
more  certainly  effect  the  wide  distribution  of  the  fungus.  In  speak- 
ing of  these  bodies  in  general,  in  the  order  Pyrenomycetes,  Comu 
says:  **They  are  true  spores,  since  they  germinate  and  give  out  fila- 
ments, having  all  the  appearance  of  mycelial  threads."  He  regards 
them  as  very  small  conidia,  of  a  special  form,  borne  upon  particular 
arbuscles  in  protecting  conceptacles.  They  do  not  in  general  ger- 
minate in  pure  water,  and  they  have  a  rather  slow  development. 
Their  physiological  role  api)ears  to  be  determined  by  their  very  small 
size  and  the  circumstances  which  their  germination  requires. 

If  the  exposed  surfaces  of  the  conceptacles  above  mentioned  are 

T ■  *|  III  ■!■_  I  ,.^ 

♦stroma,  the  substance  in  which  the  perithecia  of  some  fungi  are  immersed. 
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illy  examined,  especially  after  a  period  of  very  damp  weather, 
01  often  find  arising  from  them  shori;  stalks  or  conidiophores, 
ig  very  small  oval  conidia.     This  growth  is  illustrated  m  Fig. 

te  in. 

discovery  of  the  mature  or  ascigerous  form  of  the  fungus  of 
lack-Rot  is  recorded  in  the  ''Bulletin  of  the  Torrey  Botanical 
•or  August,  1880."  It  appears  that  Dr.  E.  C.  Bidwell,  of  Vine- 
N".  J.,  made  this  discovery  in  the  early  part  of  May  of  that  year 
in  grapes  which  had  been  diseased  witn  the  rot  the  season  pre- 
At  about  the  same  time  Mr.  J.  B.  Ellis^,  the  well-known  my- 
3t  of  Newfield,  N.  J.,  found  the  same  form  in  the  old  and  shriv- 
*apes  gathered  from  the  OTound  in  vineyards  at  his  place.  This 
e  or  ascigerous  form  of  the  fungus  of  the  Black-Rot  is  shown  in 
,  Plate  III,  drawn  from  specimens  very  kindly  sent  me  by  Mr. 

hin  the  conceptacle  or  perithecium  are  seen  a  multitude  of  little 
Lamed  asci,  in  which  are  developed  spores  that  are  technically 
sporidia  or  ascospores. 

walls  of  the  asci  are  very  transparent,  and  it  is  difficult  to  de- 
le  their  outline,  except  they  be  separated  and  viewed  singly. 
7  and  8,  Plate  III. )  Except  for  the  sporidia  they  contain  they 
pf ectly  transparent. 

peri£necia  containing  the  asci  are  in  all  respects  like  those 
Lclose  the  stylospores,  and  they  have  every  appearance  of  being 
ped  from  the  same  myceUum,  which  doubtless  retains  its  vital- 
x>tigh  the  winter  months  within  the  diseased  berries, 
um  up  the  life  history  of  the  fungus  of  the  Black-Rot  we  have: 
e  8tylo8i)ores,  inclosed  in  conceptacles,  the  Phoma  uvicola  of 
"s;  (2)  the  spermatia,  produced  at  the  same  time  and  inclosed 
liar  tnough  smaller  conceptacles;  (3)  the  conidia,  externally  de« 
d  on  short  conidiophores;  and  (4)  the  sporiaia,  which  are 
1  in  asci  that  are  inclosed  in  a  protecting  perithecium.  The 
x>res,  and  possibly  also  the  spermatia,  are  undoubtedly  de- 
for  the  immediate  propagation  of  the  fungus.  The  conidia 
)lv  serve  the  same  purpose,  and  by  their  tardy  development 
eip  to  continue  the  fungus  from  year  to  year.  The  sporidia, 
it  doubt,  are  the  special  reproductive  bodies  for  the  latter  pur- 
eeing analogous  to  what  nave  already  been  named  ^'winter 
■ 
en  the  mature  form  of  this  fungus  was  discovered,  Mr.  Ellis 

I  it,  in  honbr  of  the  discoverer,  Sphceria  Bidwellii,    A  more 
system  of  classification  has  placed  it  in  the  genus  Physalo-^ 

,  and  it  is  now  known  to  mycologists  as  Physalospora  Bidwellii 

REMEDIES. 

plainly  evident  from  the  nature  of  the  f uncriis  of  the  Black-Rot 

II  remedies  must  be  preventive.  When  the  mycelium  is  once 
ished  in  the  tissues  of  the  berry  the  destruction  of  the  latter  is 

1  now  known  that  the  fungus  passes  the  winter  in  the  diseased 
ithered  berries  of  the  previous  season,  and  possibly  also  in  the 
'  shoots.  Hence,  by  gathering  and  raking  together  in  the  au- 
all  the  fallen  berries  and  trimmings  from  the  vine  and  burn- 
em,  just  so  much  infectious  material  will  be  destroyed.  The 
Qgof  the  vines  in  early  spring,  before  the  buds  have  commenced 
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to  swell,  with  a  strong  solution  of  sulphate  of  iron  may  assist  in  this 
work  of  prevention  By  destroying  the  disease  germs,  and  it  is  quite 
possible  tnat  the  remedies  advocated  for  combating  the  Downy  Mil- 
dew— the  copper  mixture  of  Qironde  or  David's  powder — may  prove 
of  value  in  preventing  this  Black-Rot. 

For  many  years  it  has  been  the  practice  amon^  vineyardists  to  pro- 
tect certain  varieties  of  grapes,  d!esi^ed  especially  for  exhibition, 
from  the  depredations  of  birds  and  insects  by  inclosing  the  youM 
bunches  in  paper  bags.  It  was  observed  that  grapnes  thus  covered 
escaped  the  Slack-Rot,  when  those  exposed  were  entirely  destroyed 
From  this  discovery  the  **  paper-bag  remedy"  soon  came  to  be  gen- 
erally advocated,  and  to-day  we  know  of  no  more  economical  and 
certain  means  of  preventing  the  Black-Rot  than  that  of  inclosing  the 
half -grown  buncnes  in  paper  bags.  Two-pound  brown-paper  ba^, 
costing  about  $1.25  per  1,000,  may  be  used;  these  are  drawn  over  tne 
bunches  and  tied  or  pinned  around  the  stems. 

Anthracnosb. 

Sphaceloma  ampelinum,  De  By. 

(PUte  rv.) 

In  so  far  as  we  have  any  evidence,  this  is  a  comparatively  new  dis- 
ease in  this  country-,  and  one  which  is  likely  to  seriously  affect  the 
frai)e  interests  in  the  Middle  and  Central  States,  if  not  held  in  check 
y  prompt  treatment.  It  has  already  become  distributed  over  a  wide 
extent  of  territory.  Specimens  exhibiting  this  disease  were  received 
at  the  Department  the  past  season  from  South  Carolina,  Michigan, 
Illinois,  Delaware,  and  New  Jersey.  Prof.  T.  J.  Burrill,  of  Cham- 
paign, 111.,  fi^st  observed  it  in  Central  Illinois  in  1881,  and  afterwards 
in  many  localities  in  that  State;  also  in  Indiana,  ilear  Indianapolis; 
in  Micmgan,  at  Lansing;  and  in  Ohio,  at  Cleveland.  All  the  samples 
received  aflEected  with  this  disease  were  of  white  or  light-colored  va- 
rieties. The  berries  of  the  Elvira,  in  one  instance,  were  entirely  de- 
stroyed by  it. 

In  Europe  it  has  been  known  for  many  years,  and  has  received  va- 
rious names,  as  "Charbon,"  "Brenner,"  **Schwarze  Brenner,"  "Pech," 
&c. ,  but  that  which  has  come  into  most  general  use  is  "Anthracnose," 
derived  fronl  the  two  Greek  words,  for  "coal"  and  "disease." 

Anthracnose,  like  the  Black-Rot,  is  caused  by  a  minute  fungus,  the 
habit  of  which,  however,  is  radically  different  from  the  fungus  of 
that  disease,  as  are  also  the  external  changes  which  it  induces.  All 
the  green  parts  of  the  vine  are  subject  to  its  attacks  from  the  begin- 
ning of  spring  vegetation  until  the  close  of  the  growing  season,  and, 
when  very  abunoant,  the  injury  occasioned  to  the  young  shoots  is 
quite  as  serious  as  its  action  on  the  fruit. 

EXTERNAL  CHARACTERS. 

The  external  characters  of  Anthracnose  are  determined  by  the 
grovTth  of  a  special  fungus,  as  has  been  demonstrated  by  inoculations 
or  sovrings  of  the  fungus  spores  upon  healthy  shoots  and  berries. 

On  the  shoots. — There  first  appear  minute  brown  spots,  a  little  de- 
pressed in  the  middle,  with  a  slightly  raised  dark-colored  rim  or  bor- 
der.    These^0|^ts  increase  in  size,  elongating  in  the  direction  of  tht§ 


te  oemes. — bo  lar  as  my  own  oDservations  are  concerned,  the 
T  of  this  disease  has  been  especially  marked  upon  the  fruit. 
r  to  appreciate  the  full  extent  of  the  injury  occasioned  to  the 
ne  has  only  to  consult  Plato  IV,  Fig.  1,  which  represents  a 
jf  Elvira  received  from  Mr.  Wanner,  of  South  Carolina,  af- 
Tith  Anthracnose.  The  progreasive  stages  of  the  malady  are 
Instrated;  a  little  to  the  left  of  the  center  is  a  berry  showing 
5  external  manifestations  of  the  disease.  There  is  a  small  spot, 
L  in  the  center,  where  the  cuticle  of  the  berry  has  been  de- 
,  with  a  dark-brown  border.  Previous  to  the  bursting  or 
ng  of  the  cuticle  the  entire  spot  is  of  a  deep  brown  color. 
i  spots  enlarge,  retaining  a  more  or  less  regular,  rounded  out- 
id  between  the  light-colored  central  portion  and  the  dark 
line  there  often  appears  a  well-defined  band  of  bright  vermil- 
Inallv,  under  the  action  of  the  disease  the  berries  begin  to 
and  dry  up,  leaving  nothing  apparently  but  the  skin  and  the 
There  is  no  brownmc  of  the  tissues  of  the  berry,  as  in  the 
the  Black-Rot,  nor  does  the  skin  shrivel,  as  in  that  disease, 
;  prominent  and  very  irregular  ridges,  but  the  circular  spots 
■med  are  easily  seen  and  the  colorings  characteristic  of  the 
are  retained,  imparting  a  striking  appearance  which  has  given 
the  local  name  of  "  Bird's  eye  rot."  A  berry  may  be  attacked 
ae  side  when  it  is  not  more  than  half  grown  :  it  then  becomes 
dr  in  shape,  the  diseased  part  making  no  further  development, 
lometimes  happens  that  this  side  cracks  open,  exposing  the 
rhi<^  are  gradually  forced  out  by  the  uuequal  growth. 

THE  FTJNQTJS. 

fongns  of  Anthracnose  {Sphaceloma  ampelinum)  doubtless 
i  to  the  same  class  as  that  which  includes  the  fungus  of  the 
[tot.  but  the  several  stages  of  its  development  have  never  been 
itorily  made  out.  "We  only  know  it  in  its  active  or  disease- 
ing  form,  the  various  details  of  which  are  illustrated  in  Plate 
ie  spores  of  the  Sphaceloma  germinate  readily  in  water,  and 
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be  done  before  this  exposure  of  the  mycelium  and  spores  takes  place, 
and  consequently,  here  as  elsewhere,  prevention  is  more  valuable 
than  cure. 

Certain  varieties  of  grapes  are  more  subject  to  this  disease  than 
others,  but  if  we  attempt  to  avoid  Anthracnose,  Black-Rot,  and  the 
Mildews  by  a  system  of  selection  based  upon  this  principle,  we  will 
have  to  discard  grape  culture  entirely,  or  at  least  all  those  varieties 
which  are  most  highly  prized.  The  kinds  that  usually;  escape  the 
Mildew  are,  in  some  cases,  the  very  ones  most  "susceptible"  to  the 
Black-Rot,  and  those  which  may  "resist"  the  latter  malady  maybe 
the  first  to  succumb  to  the  Anthracnose. 

Anthracnose  is  most  prevalent  in  wet  seasons  and  in  low  situations 
or  where  the  vineyards  are  poorly  drained;  and  too  heavy  mantiring, 
esnecially^  with  fresh  stable  manure,  is  said  to  favor  its  development. 

Water  in  a  condensed  form  is  necessary  for  the  diffusion  ana  prop- 
agation of  the  fungus  of  Anthracnose,  and  any  appliance  that  shall 
prevent  deposition  of  rain  or  dew  upon  the  foliage  or  other  narts  of 
the  vine  will  secure  immunity  from  the  disease.  Inclosing  tne  half- 
grown  bunches  of  grapes  in  paper  bags  will  doubtless  be  as  useful  a 
protection  of  the  berries  against  Anthracnose  as  from  Black-rot,  and 
for  the  same  reasons.  *  This  system  of  vine  protection,  excepting  for 
the  berries,  is  hardly  practicable  in  vineyards  of  any  size,  and  other 
remedies  must  be  sought. 

In  districts  in  Europe  where  the  vines  are  subject  to  this  disease 
the  practice  is  quite  general  to  bathe  or  wash  the  vines  in  early  spring, 
before  the  buds  have  commenced  to  expand,  with  a  strong  solution 
(50  per  cent.)  of  sulphate  of  iron,  applied  with  an  ordinary  mop  or 
large  sponge,  fixed  to  the  end  of  a  stick  2  or  3  feet  long.  Tnis  wash- 
ing should  be  done  when  the  atmosphere  is  damp,  in  order  t-o  prevent 
a  too  rapid  evaporation  of  the  iron  solution,  wnich  otherwise  might 
result  in  injury  to  the  vine.  When  the  young  shoots  have  attained 
a  length  of  5  or  6  inches  they  receive  a  good  dusting  with  the  flow- 
ers of  sulphur,  whether  the  disease  has  appeared  on  them  or  not. 
The  new  growth  is  then  carefully  watched,  and  at  the  first  sign  of 
the  malady  the  vines  are  again  treated,  this  time  with  sulphur,  to 
which  has  been  added  one-third  to  one-half  its  bulk  of  powdered 
lime.  If  the  progress  of  the  disease  is  not  checked  by  this  treatment 
the  sulphur  is  omitted  in  subsequent  applications,  which  are  of  finely 
pulverized  lime. 

Where  this  treatment  of  the  vines  with  sulphate  of  iron,  followed 
by  heavy  and  frequent  use  of  sulphur  or  sulphur  and  lime,  has  be^n 
adhered  to  for  several  years,  Anthracnose  now  rarely  appears,  or  has 
ceased  to  be  injurious,  even  in  locations  where  before  it  was  exceed- 
ingly destructive. 

From  recent  experiments  it  appears  that  quicker  and  more  positive 
residts  may  be  obtained  with  the  aid  of  sulphate  of  copper.  To  the 
iron  solution  (500  grams  to  the  liter  of  water),  with  wnich  the  vines 
are  bathed  just  before  the  buds  begin  to  expand  in  the  spring,  sul- 
phate of  copper  is  added  at  the  rate  of  50  grams  to  the  liter;  and  in 
the  sulphurings  which  follow  add  to  the  sulphur  one-tenth  its  weight 
in  sulphate  of  copper,  very  finely  powdered. 

A  correspondent  in  La  vigne  Americaine.  December,  1886,  states 
that  he  treated  his  vines  for  Anthracnose,  by  liberally  washing  theni 
with  the  Bordeaux  mixture.  This  application  was  made  during  the 
season  of  growth,  for  the  writer  goes  on  to  say  that  **  in  a  short  time 
the  disease  disappeared,  vegetation  started  up  again  with  vigor;  th© 
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listers  which  still  remained  at  the  time  of  treatment  took  a  normal 
fvelopment,  and  in  autumn  the  vines  were  finer  than  they  had  ever 
en."  He  had  often  used  sulphate  of  iron  for  the  treatment  of  the 
me  disease,  but  never  with  such  a  result* 

It  is  greatly  to  be  hoped  that  those  having  vines  subject  to  this 
?ease  will  give  these  remedies  a  thorough  trial,  both  to  determine 
gir  value  and  quickness  of  action* 

STRIBUTION  AKD  SEVERITY  OP  THE  GRAPE  MiLDEWS  AKD  BlACK- 

Rot  in  the  United  States. 

With  the  Circular  on  Remedies  for  Mildew  and  Rot,  given  in  full 
page  99,  there  was  sent  out  a  circular  of  inquiry,  having  for  its 
ject  the  obtaining  of  a  more  definite  knowledge  as  to  themstribu- 
n  of,  and  losses  occasioned  by.  Grape-vine  Mildews  and  Black-Rot 
the  CTape. 

S'early  400  of  these  circulars  were  returned  filled  out,  in  the  ma- 
ity  of  cases  with  evident  care;  and  the  information  thus  acquired 
•ms  an  important  chapter  in  my  special  report  on  the  Fungus  Dis- 
5es  of  the  Grape-vine,  from  which  I  extract  the  following: 

the  mildews. 

)f  all  who  reported,  202  had  neither  observed  nor  heard  of  the 
Idews  in  their  county,  or  did  not  know  them,  or  did  not  state. 
e  hundred  and  eighty  persons,  in  nearly  as  many  localities,  stated 
)  presence  of  Uncmula  spiralis  or  Peronospora  viticola,  or  both, 
th  varying  degrees  of  injury  to  the  vineyards.  The  reported  loss, 
sending  upon  the  locality  and  the  season,  ranges  from  ^^  slight"  to 
otal."  Nearly  one-third  of  all  who  reported  stated  the  loss  in  the 
leyards  of  their  section  to  be  in  bad  years  from  25  to  60  per  cent, 
the  crop,  and  in  some  instances,  in  particular  vineyards  or  upon 
tain  varieties,  the  entire  crop.  If  the  reports  received  can  be 
:en  as  fairly  indicative  of  the  loss  from  Mildews  throughout  the 
ipe-growing  regions  of  the  United  States,  then  it  may  be  positively 
ted  that  during  the  past  ten  years  this  has  been  as  mucn  as  10  or 
per  cent,  annually. 

ybaiost  without  exception,  Uncinula  spiralis  is  reported  to  do 
ions  injury  only  in  dry  districts  or  during  severe  drought,  and 
iefly  to  foreign  grapes  and  a  few  natives,  such  as  the  Delaware, 
a  few  cases  a  loss  of  from  10  to  50  per  cent,  or  more  is  ascribed 
ely  to  Uncinula.  This  fungus  is  widely  distributed  in  the  United 
iieSj  ranging  from  Massachusetts  to  Georgia,  and  westward  across 
)  continent  to  the  Pacific;  hut  the  losses  occasioned  thereby  in  the 
intry  as  a  whole  appear  to  be  trifling. 

Peronospora  viticola  occurs  in  nearly  all  parts  of  the  United 
ites.  on  wild  as  well  as  cultivated  sorts.  Even  the  Pacific  coast, 
iich  long  enjoyed  perfect  immunity,  is  not  now  free  from  it.  Duriii  g 
?  last  year  at  least  8  different  counties  in  California  reported  its 
?sence,  with  losses  on  certain  varities  ranging  from  5  to  100  per 
it.  It  is  found  also  in  Utah,  and  probably  occurs  in  Oregon.  It  is 
ativelv  most  prevalent  from  the  mid  Atlantic  coast  district  west  to 
?  Mississipi)i  and  southwest  into  Texas.  This  fungus  everywhere 
iurc^s  the  vineyards,  often  attacking  fruit  as  well  as  leaves.  It 
:ur8  on  the  vines  throughout  the  growing  season,  but  is  usually 
)rse  from  June  to  August.  All  report  its  growth  to  be  favored  by 
tfm  and  wet  weather,  particularly  by  hot  weather  following  pro- 
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tr acted  rains.  In  bad  seasons  all  varieties/ without  exception,  are 
subject  to  its  attacks.  Those  esteemed  as  particularly  hardy  and  free 
from  it  in  one  locality  succumb  to  it  in  another,  or  even  in  the  same 
locality  another  year.  On  the  whole,  the  varieties  reported  most  free 
from  it  are  Scuppemong,  Norton's  Virginia,  and  Ives's  Seedling. 
Almost  the  entire  loss  from  Mildew  must  be  attributed  to  Peronospora 
viticolay  since,  as  above  stated,  Uncinula  spiralis  does  serious  in- 
jury only  in  a  few  restricted  districts. 
(For  dis^bution  and  severity  in  United  States,  see  map.) 

THE  BLACK-ROT. 

Two  hundred  and  twenty-eight  persons  reported  the  presence  of 
Black-rot. 

The  territory  over  which  Phoma  uvicola  is  reported  includes  the 
chief  vine-growing  regions  of  the  United  States,  and  coincides  with 
the  Mildew  district,  save  that  no  rot  is  reported  west  of  the  Rocky 
Mountains,  except  doubtfully  in  one  instance,  and  but  very  little 
north  of  latitude  43^.  In  some  districts  this  fungus  has  been  under 
observation  for  more  than  twenty  years,  and  in  many,  during  the  last 
decade,  it  has  done  serious  and  increasing  injury.  It  usiially  at- 
tracts attention  about  the  time  the  grapes  are  beginning  to  color,  or 
a  little  earlier,  and  in  very  warm,  wet  seasons  may  within  a  week  or 
ten  days  destroy  the  whole  product  of  a  vineyard.  As  in  the  case  of 
Peronospora  viticola,  its  growth  is  said  to  be  greatly  favored  by 
warm  and  wet  weather,  and  entirely  stopped  by  a  protracted  drought. 
The  Concord,  Catawba,  Isabella,  Hartford  Prolific,  and  Rogers- 
hybrid  varieties  seem  most  sub^'ect  to  this  rot,  and  the  Delaware  and 
other  light-colored  or  white  varieties  least;  but  no  variety  is  entirely 
free  from  its  attacks,  unless  it  be  the  Scuppemong,  which  is  said  to 
be  harmed  by  nothing.  Many  persons  report  all  varieties  equally 
subject.  Often  those  reported  "iron-clad^'  and  '* rot-proof" in  one 
locality  are  said  to  be  very  badly  aflfected  in  some  other. 

(For  distribution  and  severity  in  United  States,  see  map.) 

SHRINKAGE  OF  YIELD  IN  OHIO. 

(See  diagram.) 

The  enormous  shrinkage  of  the  grape  crop  in  1881,  1883,  and  1885 
was  due  principally  to  three  factors  wnich  cannot  be  separated— Rot, 
Mildew,  and  the  enect  of  the  previous  severe  winter.  That  freezing 
was  the  factor  least  important  may  be  assumed  from  the  fact  that 
the  winter  of  1883---84  was  also  severe,  and  killed  or  froze  back  many 
vines,  even  hardy  varieties,  but  did  not  prevent  a  good  crop  in  1884. 
In  1882  the  late  summer  and  the  autumn  were  dry.  In  1883  it  was 
cold  and  wet  in  the  spring,  and  there  was  long-continued  wet  weatlier 
in  June  and  July.  In  the  summer  and  eany  autumn  of  1884  Ohio 
experienced  one  of  the  most  widespread,  prolonged,  and  severe 
droughts  ever  recorded.  In  1885  in  Northern  and  Central  Ohio  the 
spring  was  backward.  June  and  July  were  warm  and  wet;  August 
and  the  first  part  of  September  were  cold  and  wet. 

Mildew  and  Rot  were  unusually  prevalent  and  destructive  in  the 
tvet  seasons  of  1883  and  1885,  taking  the  greater  part  of  the  crop  in 
many  vineyards.  In  the  dry  seasons  of  1882  and  1884  there  was 
comparatively  little  Rot  or  MUdew.    The  total  product  was  27,503,000 
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1882,  6,191,072  in  1883,  20,895,663  in  1884,  and  9,043,216  in 
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CELEBT-LEAF  BLIGHT. 

Cercospora  Apii  Fries. 
(Plate  V.) 
jaf  Blight  is  a  common  disease  in  Europe,  and  one  which 
e  widespread  in  this  country,  samples  having  been  received 
siana,  Missouri,  and  from  about  Washington.  Some  va- 
jetery  are  more  subject  to  it  than  others,  and  in  seasons 
jO  the  development  oi  the  fungus  these  are  greatly  damaged 
cks. 

M.  Tracy,  of  the  State  University,  Columbia,  Mo.,  has 
idy  of  this  disease  in  his  locality,  and  in  reply  to  inquiries 
ject  he  writes  as  follows  : 

---leaf  Blight  {Cercospora  Apit),  was  first  noticed  in  1884,  when  it  dam- 
[)  to  a  considerable  extent.  In  1885  it  appeared  again  soon  after  the 
>ut  in  the  open  ground,  about  July  10,  or  as  soon  as  the  hot  dry  weather 
The  older  leaves  were  the  first  to  be  attacked,  but  the  disease  spread 
by  the  middle  of  August  many  plants  were  dead,  and  others  appeared 
e  leaves  had  been  scorched  by  intense  heat.  In  nearly  every  case  the 
>ped  first  on  the  dri^t  soil.  By  September  1  many  lots  of  the  plants 
trly  destroyed,  and  all  the  celery  grown  in  this  part  of  the  State  was 
Lired.  The  loss  was  certainly  not  less  than  half  the  crop, 
the  rains  and  cool  nights  of  September  commenced  tne  Blight  disap- 
plants  which  had  not  been  too  seriously  weakened  then  made  a  mod- 


u 


'arieties  showed  a  marked  difference  in  resisting  power ;  the  **  Boston 
d  "Golden  Heart"  suffering  more  than  did  any  others,  while  the^ 
tne "  was  but  slightly  injured.  In  1886,  although  the  season  was  un- 
ind  dry,  conditions  which  have  heretofore  seemed  favorable  to  the  do- 
f  the  Blight,  but  very  little  has  been  seen,  careful  and  repeated  searcli 
in  occasional  leaf  which  showed  any  injury.  In  the  latter  part  of  July 
3  Blight  as  quite  plentiful  about  Davenport,  Iowa ;  also  at  Plattsville, 
us  remedies  were  tried,  but  no  good  results  followed  their  use.  Salt, 
ind  sulphur  were  dusted  over  the  leaves  without  effect. 

i".  Baker,  a  successful  and  well-known  vegetable  gardener 
rower  of  Bridgeton,  N.  J.,  relates  his  experience  with  this 
follows : 
» Bay  that  I  am  only  too  familiar  with  the  appearance  and  effects  o€ 
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the  Celery-leaf  fillght.    The  past  aeaaon  (summer  of  1886)  I  cpltivated  two  aspdTflte 
plats  of  10,000  plants  each. 

(1)  Aftei'  radishes.— On  this  plat  fifty  loads  of  stable  manure  had  been  applied  the 
fall  previous,  and  in  the  spring  fertilizers  were  applied  at  tlie  rate  of  one  ton  peraxrre. 
After  the  crop  the  ground  was  again  plowed  and  harrowed  and  furrows  opened  6 
inches  deep,  in  which  night  soil  (privy  manure  and  marsh  mud)  was  applied  heaTily. 
This  was  slightly  covereil  and  tiie  celery  plants  set  6  inches  apart  in  the  rows, 
July  16.  The  state  of  tlie  weather  was  so  favorable  that  during  the  next  month  the 
celerv  made  a  strong  and  vigorous  growth.  So  rapid  was  the  growth  that  **  hand- 
ling ^'  was  conamenced,  the  first  operation  previous  to  blanching.  No  cliange  oc- 
curred until  September  20,  wheit,  after  several  hot  and  muggy  days,  the  small 
pale  spots,  or  blotches,  appeared,  and  these  in  the  space  of  a  few  dsay  enlarged  so 
as  to  embrace  the  entire  leaf,  which  consequently  turned  brown  and  appeared  now 
to  be  covered  with  a  white  or  powdery  mildew.  The  stems  and  leaf  stalks  tamed 
yellow,  after  which  they  shriveled  away,  and  they  idso  turned  brown  to  black  above 
ground,  the  portion  uuaer  ground  remaining  yellow,  and  showing  brown  streaks  in 
the  cells  of  the  stems  extending  to  the  junction  of  the  stem  and  crown  of  the  plant 
These  stems  and  leaves  were  pulled  off  and  cleared  away  as  fast  as  time  would 
permit,  but  the  same  conditions  continued.  Stem  after  stem  succumbed,  foUowiM 
m  qmck  succession,  leaving  nothing  but  the  heart  of  the  plants.  I  now  despaired 
of  my  crop,  but  about  the  middle  of  October  cooler  weather  set  in,  with  more  rain, 
and  the  plants  began  to  revive,  and  I  again  commenced  to  cultivate  and  to  hope. 
The  result  was  a  fair  crop  at  harvesting]  short,  though  particularly  crisp  and  tender 
from  quick  growth. 

(2)  After  early  cabtxwe,'— This  plot  had  received  25  loads  of  stable  manure  broad' 
cast,  and  100  bushels  of  ashes  per  acre  the  year  previous,  and  to  which  86  busheb 
of  lime  were  added  in  the  mpring  ai^l  all  plowed  under  together;  then  there  was 
applied,  broadcast,  1  ton  of  rertmzer,  whicn  was  harrowed  in.  After  the  crop  of 
cabbages  was  removed,  in  July,  the  ground  waa  again  plowed  and  prepared,  fur- 
rows were  opened  6  inches  deep  and  a  liberal  dressing  of  nen  manure  applied  in  ihe 
furrowE.  The  celery  plants  were  set  July  21,  and  an  uninterrupted  growth  contin- 
ued until  September  28,  when  the  Blight  made  iU  first  showmg  in  the  pale  apd 
brown  spots  and  blotchep  on  the  leaves.  I  commenced  at  once  to  remove  all  such 
stems  by  pulling  off  and  talking  out  of  the  patch.  I  had  no  fiuther  trouble  from 
the  Blight,  but  whether  this  treatment  produced  the  result,  or  whether  it  was  due 
to  a  change  in  atmospheric  conditions,  I  cannot  say.  Plat  No.  2  resisted  the  attack 
longer  than  No.  1»  and  recovered  without  material  damage.  The  heart  aii4  roi^ 
do  not  seem  to  be  affected  by  the  Blight,  and  where  the  soil  is  strong  and  rich  jn 
plant  food,  and  the  weather  cool  and  moist,  the  plants  may  possibly  outgrow  m 
eaj^  attack  and  mature  a  fair  crop. 

The  past  season  was  the  first  that  I  have  noticed  the  pale  spots  on  the  leavM,  at 
the  powdery  appearance  upon  the  unper  surface.  I  am  mcUned  to  believe  fromtlM 
seaaon's  experience  that  manure  in  ine  rows,  aa  in  Plat  1|  is  conducive  to  the  devd- 
opment  of  the  Blight. 

The  variety  known  as  the  ''White  Plume,"  was  the  first  to  be  attacked,  andso^' 
fered  most;  the  «  Half  Dwarf  "  variety  resisted  the  attack  lonfifest  and  suffered  IfiAst, 
The  ''White  Plume,"  however,  recovered  soonest  from  the  disease,  and  developed 
the  largest  and  fullest  heart 

This  disease  is  quite  distinct  from  any  general  yellowing,  or  what 
might  be  properly  termed  "blight**  of  the  leq,yes,  which  may  arise 
from  some  injury  to  the  roots,  fo  the  lack  of  proper  food-elements  in 
the  soil,  or  from  an  excess  of  rain  or  drought,  and  is  undoubtedly 
due  to  the  direct  action  of  the  fungus.  The  result  of  this  action  is 
the  partial  or  complete  destruction  of  the  leaves,  which  are  at  once 
tlie  lungs  and  digestive  organs  of  the  plant,  and  it  is  needless  to  speak 
of  the  gravity  or  any  cause  which  may  effect  injury  to  organs  of  such 
vital  importance.  The  period  when  tne  fungus  is  most  active  is  from 
early  in  July  to  the  latter  part  of  August,  but  I  have  found  upoi^ 
celery  in  the  markets  during  the  latter  part  of  October  leaves  tiiat 
were  strongly  infested  with  the  disease. 

External  characters, — The  first  evidence  of  the  Celery-leaf  BligW 
is  the  appearance  upon  both  sides  of  the  leaf  of  pale  yellowish-green 
spots,  irregular  or  somewhat  rounded  in  outline,  and  varying  from- 
one-sixteenth  to  one-fourth  of  an  inch  in  diameter,    These  spots  soozx 
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tm  brown,  a  central  nortion  sometimes  becoming  lighter  colored, 

id,  if  the  disease  i,s  allowed  to  progress,  they  increase  in  si^e  until 

e  entire  leaf  becomes  browned  and  dried  up. 

The  fungus. — The  fungus  of  the  Celery-loaf  Blight  {Cercospora 

mi,  Fries)  belongs  to  a  genus  numbering  over  230  species,  all  of 

licli  attack  the  living  leaves  of  plants,  and  maijy  do  serious  injury 

this  way  to  our  cultivated  crops. 

L)ur  knowledge  of  these  fungi  is  very  imperfect.     We  only  know 

em  in  their  most  active  state,  when  they  do  the  most  Ixarm  by  f  eed- 

I  upon  the  foliage  of  the  plants  they  infest.  We  have,  however, 
fficient  reasons  for  believing  that  the  species  now  included  in  the 
Dus  Cercospora  represent  only  a  state  in  a  metamorphosis  th^.t 
ids  to  some  nigher  or  more  periect,  but  as  yet  unknown,  form ;  in 
ler  words,  they  are  comparable  to  the  larvae  of  destructive  insects 
it  are  only  known  in  their  larval  state,  In  each  of  the  stages  in 
3  development  of  these  fun^i  we  may  presume  that  there  are  pro- 
ced  sj)ecial  spores  or  reproductive  bodies,  which  serve  to  multiply 
3  species,  ana  it  is  very  likely  that  if  we  had  a  complete  knowledge 
these  forms  we  would  find  the  task  of  remedying  the  evils  they 
iict  much  easier  than  it  now  is.  These  remarks  are  applicable  to 
3  species  of  many  other  recognized  genera  which  we  will  have  to 
«uss,  and  indicate  in  a  brief  way  the  line  of  investigations  that 
ist  be  made  and  their  importance  and  magnitude. 

rhe  sjx)res,  or,  more  definitely  speaking,  the  coiudia,  of  the  Cer^ 
ipora  in  question  are  from  20  to  80/4*  in  length,  straight  or  slightly 
rved,  and  somewhat  club-shaped,  being  about  4/*  in  diameter  at 
sir  thickest  part ;  they  are  colorless,  transparent,  and  are  divided 
X)  from  3  to  10  cells  by  cross-walls  or  septa  (See  Plate  V,)  One  of 
sse  spores  falling  upon  a  celery  leaf  where  there  is  an  excess  of 
)istHr6  will  in  a  few  hours  develop  one  or  more  germ-tubes — each 

II  composing  the  snore  is  capable  of  thus  germinating — which  soon 
d  their  way  into  tne  interior  of  the  leaf,  probably  by  direct  pene- 
ition  of  the  cuticle,  and  there  make  a  considerable  growth  in  the 
)se  tissues  near  the  back  or  lower  surface.  This  growth,  which  we 
rm  the  vegetative  growth  of  the  fungus,  destroys  the  contents  of 
e  cells  surrounding  it,  turning  the  latter  brown,  and  thus  producing 
e  characteristic  external  appearance  of  the  disease.  After  a  time 
e  mycelial  threads  composing  the  vegetative  part  of  the  fungus  he- 
me particularly  abundant  just  beneath  the  stomata  of  the  leaf,  and 
rouffh  each  of  these  it  pushes  outward  a  number  of  short,  irregular 
jeaos  or  hyphae,  upou  the  tips  of  which  the  spores  or  conidia  are 
ime  (See  Plate  V,  Fig.  2.)  The  hyphae  vary  in  length  from  30  to 
[^  and  are  between  4  and  5/i  in  diameter ;  they  are  usually  provided 
ith  one  or  two  septa  near  the  base. 

Remedies, — The  conidia  will  retain  their  vitality  some  time,  at  least, 
fter  they  have  been  thoroughly  dried,  for  I  have  succeeded  in  mak- 
ig  them  germinate  in  pure  water  after  they  had  lain  in  the  herba- 
Qm  for  several  months.  Whether  these  spores  will  retain  their  vi- 
Jitjr  through  the  winter,  when  exposed  out  of  doors,  is  unknown, 
ut  it  is  not  at  all  likely  that  they  will.  They  are  doubtless  designed 
tjr  the  immediate  propagation  and  dissemination  of  the  fungus ; 
lierefore  any  means  which  may  succeed  in  preventing  their  forma- 
iou  or  hinder  their  germination  will  check  the  disease  which  this 
develops.    We  may  accomplish  this,  in  part  at  least,  by  watching 

*4i  is  the  sign  for  micromilUmeter.    One  /n  equals  .000080  of  an  inch* 
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the  leaves  and  removing  and  destroying  all  those  that  show  any  sip 
of  infection.  The  fungus  cannot  be  destroyed  when  it  has  secured  a 
development  within  the  tissues  of  the  leaves  without  destroying  the 
latter,  and  the  sooner  those  that  are  diseased  are  removed  the  better. 
What  fungicide  may  be  found  useful  in  preventing  the  germination 
of  the  spores  must  be  determined  by  experiment.  Any  ordinary  ap- 
plication of  lime  or  sulphur  will  have  little  or  no  value  for  this  pur- 
pose. I  would  hesitate  to  recommend  the  application  of  solutions 
containing  the  salts  of  copper  on  this  vegetable  for  hygienic  reasons. 
A  solution  of  penta  sulphuret  of  potassium,  or  liver  of  sulphur,  1  to 
2  ounces  to  a  gallon  of  water,  sprayed  upon  the  plants  at  the  first  ap- 
pearance of  the  blight,  may  arrest  its  progress.  This  preparation 
deserves  a  trial  in  tnis  case.  A  shelter  of  cloth  over  tne  plants  is 
said  to  have  preserved  them  comparatively  free  from  blight  m  local- 
ities where  plants  not  so  shaded  were  badly  diseased. 

Oranqe-leaf  Scab. 
Cladosporium  sp — . 

(Plate  VI.) 

The  following  notes  on  a  disease  aflEecting  the  leaves  of  sour  orange 
and  lemon  trees,  which  I  have  named  Orange-leaf  Scab,  are  essen- 
tially those  read  before  the  Botanical  Club  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  at  the  Buffalo  meeting,  and 
published  in  the  Bulletin  of  the  Torrey  Botanical  Club  for  October, 
1886.  Since  then  no  new  light  has  been  thrown  on  this  obscure  dis- 
ease, and  it  is  not  likely  that  more  will  be  discovered  until  it  can  be 
studied  in  the  field. 

So  far  as  I  am  aware  there  is  no  published  account  of  this  disease 
other  than  that  referred  to  above,  and  there  is  a  probability  that  it  if 
of  recent  origin;  it  is  at.least  of  recent  appearance  in  Florida.  The 
statements  of  correspondents  and  the  samples  which  have  been  sub- 
mitted for  examination  show  but  too  plainly  its  serious  character. 

Mr.  Charles  W.  Campbell,  writing  from  Ocala,  Fla.,  July  29, 1886. 
says  that  *Hhe  disease  first  made  its  appearance  last  summer,  and 
seems  to  be  increasing  the  present  season,  particularly  on  youne  trees 
making  vigorous  growth.  It  seems  to  be  confined  to  sour  stocks,  al- 
though this  season  it  has  appeared  on  lemon  trees.  No  sweet-orange 
trees  have  been  affected,  nor  the  sweet  buds  on  sour  stalks,  even  when 
growing  side  by  side  with  trees  badly  affected.  It  is  very  destructive 
to  the  growth  of  trees  and  ruinous  to  young  nursery  stocks,  so  that 
fears  are  entertained  that  it  will  seriously  affect  the  orange  interest 
unless  means  are  discovered  for  checking  it.  Last  season  and  this 
have  been  exceedingly  wet,  and  the  appearance  of  the  fungi  may  be 
due  to  this  fact." 

From  letters  received  from  Mr.  C.  F.  A.  Bielby,  of  De  Land,  Fla., 
we  draw  the  following  conclusions:  (1)  That  the  trees  most  severely 
affected  with  this  leaf  disease  last  season  suffered  during  the  winter 
more  than  those  not  affected:  (2)  trees  affected  last  season  are  the  ones 
first  attacked  this  spring,  although  the  foliage  of  these  is  entirely  new" 
^owth;  (3)  so  far  as  observed  sour  trees  alone  are  affected;  (4)  loca- 
tion and  nature  of  the  soil  or  of  the  fertilizers  used  have  no  influence 
on  the  disease;  (5)  the  most  vigorous  as  well  as  the  **  sickly  "tree^ 
are  alike  affectnad;  (6)  if  a  tree  is  diseased  in  part,  the  tendency  is  for 
the  whole  tree  to  become  so;  (7)  the  malady  does  not  appear  to  spread 
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grove,  but  may  occur  at  several  points  simultaneously.  The 
ce  of  these  facts  points  to  a  fungus  origin  for  the  disease. 

DESCRIPTION  OF  THE  DISEASE. 

'6  first  appears  upon  either  the  upper  or  lower  surface  of  the 

more  particularly  upon  the  latter  and  upon  the  young  shoots, 

light-colored,  wart-uke  excrescences.     These  excrescences  in- 

in  number  and  size,  the  approximate  ones  often  running  to- 

until  the  whole  surface  is  covered,  destroying  of  course  the 

y  of  the  leaf.    When  jroung  leaves  are  attacked  they  become 

)r  less  distorted  and  their  full  development  is  prevented.    The 

the  older  warts,  if  one  may  so  term  them,  are  dark  brown  or 

black,  due  to  the  presence  of  a  dense  fungus  growth,  which 

ts  under  the  microscope  a  multitude  of  irregularly  developed 

Dphores,  bearing  oblong,  oval,  one-celled  conidia.     (See  Plate 

g.  3.)    Such  low  forms  as  here  represented  are  diflScult  to  deter- 

>T  classify,  and  it  is  just  such  forms  which  are  often  the  most 

)us.    Further  investigations  in  its  development  will  doubtless 

its  true  character.    From  what  is  now  known  it  seems  best  to 

t  in  the  genus  CladosporJ^um. 

n  some  mseased  specimens  recently  received  from  Ocala  there 
scovered  a  species  of  Fusariumy  which  Mr.  J.  B.  Ellis,*  to 
samples  were  submitted,  believes  to  be  identical  with  F.  ear- 
^m,  Desm.,  and  he  expresses  the  opinion  that  the  tubercles  are 
L  by  the  mycelium  of  this  fungus,  tnese  being  the  first  outward 
^stations  of  its  growth. 

ay  be  going  too  far  to  advance  any  opinion  at  this  time,  but  I 
y  that  after  making  many  careful  examinations  of  the  samples 
id  I  am  disposed  to  think  that  the  injury  in  question  is  occa- 
by  the  first  fungus  referred  to  above,  the  hyphse  and  spores  of 
are  present  in  greater  or  less  abundance  on  all  the  more  devel- 
xcresences. 

^dies. — The  application  of  the  following  are  recommended  for 
J  having  fungicidal  properties:  First,  a  solution  of  bisulphide  of 
ium,  one-half  ounce  to  a  gallon  of  water.  Second,  ^*  liquid  gri- 
>repared  by  boiling  3  pounds  each  of  the  flowers  of  sulphur  and 
1  6  gallons  of  water  until  reduced  to  2  gallons.  When  settled, 
flE  the  clear  liquid  and  bottle  it  for  use.  For  use,  mix  one  part  of 
lear  liquid  in  12  gallons  of  water.  Third,  to  10  gallons  of 
soap-suds  add  about  a  pound  of  glycerine  and  one-half  pint 
x>lic  acid. 

se  solutions  should  be  applied  in  the  form  of  a  fine  spray  to  the 
3d  trees.  As  intimated,  what  action  they  may  have  towards 
ing  the  malady  remains  to  be  determined  by  experiment. 

THE  POTATO-ROT. 

Phytophthora  infestanSy  De  By. 

(Plate  VII.) 

re  is  no  vegetable  more  widely  or  generally  used  by  all  classes 
he  potato,  and  any  disease  affecting  a  product  of  such  universal 
tance  is  of  interest  to  every  one.     Although  there  are  a  number 

Bire  to  take  this  occasion  to  acknowledge  the  many  kind  favors  received  from 
is  in  the  warning  ol  specimens  of  f  imgi  submittea  to  him  by  me. 
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of  fungus  diseases  that  affect  the  potato  in  one  way  or  another,  the 
disease  most  to  be  feared,  and  which  has  caused  greater  losses  to  this 
crop  than  all  other  sources  of  injury  combined,  is  the  Potato-rot. 

There  are  very  few  farmers  in  the  principal  potato-growdng  States 
who  have  not  suffered  to  some  extent  at  least  from  this  e\il,  and  in 
seasons  favorable  to  the  development  of  the  disease  many  there  are 
wlio  have  lost  one-half  or  even  their  entire  crop  on  account  of  it. 

This  was  one  of  the  first  plant  diseases  investigated  by  scientist 
with  a  view  of  obtaining  some  efficient  remedy.  These  investigations 
have  settled  the  direct  cause  of  Potato^rot  beyond  question,  but  a 
practical  and  efficient  remedy  remains  yet  to  be  discovered.  Indi- 
viduals may  have  secured  their  crops  from  this  disease  by  various 
practices,  some  of  which  may  possess  merits  that  will  eventually  bring 
them  into  general  use;  but  however  valuable  these  methods  reallv  are, 
a  prejudice  exists  against  their  general  adoption  which  would,  in 
some  decree  at  least,  oe  removed  if  they  were  Dased  on  other  author- 
ity. It  IS  the  purpose  of  this  division  to  institute  a  series  of  experi- 
ments to  prove  to  the  public  the  real  value,  if  any,  of  the  treatments 
that  appear  to  have  been  suocessfid  in  the  hands  of  some  cultivators 
and  to  try  others  that  may  give  promise  of  success. 

With  a  view  of  learning  the  experience  of  practical  men  upon  mat- 
ters pertaining  to  this  subject,  and  at  the  same  time  to  ascertain,  as 
far  as  possible,  the  actual  range  and  the  amount  of  the  losses  occa- 
sioned by  the  disease  in  question,  a  circular  of  inquiry  was  sent  to  the 
officers  of  all  the  agricultural  and  horticultural  societies  and  granges 
throughout  the  country,  as  well  as  to  many  individuals  supposed  or 
known  to  be  able  to  give  the  information  desired.  That  nearly  2,600 
replies,  coming  from  every  State  and  Territory,  have  already  been 
received  is  significant  of  the  general  interest  and  importance  attached 
to  this  subject.  With  the  force  available  it  is  practically  impossible 
to  compile  and  arrange  the  material  thus  accumulated  for  publication 
in  this  report :  but  this  work  will  be  done  as  soon  as  the  facilities  at 
command  will  permit,  and  the  results,  together  with  a  more  complete 
account  of  the  nature  and  habits  of  the  fungus  that  produces  the  dis- 
ease, will  appear  in  a  special  bulletin  of  the  division. 

This  report  is  limitea  to  the  f  oUowingbrief  account  of  the  disease, 
prepared  Dy  my  assistant,  Mr.  Erwin  F.  Smith,  who  has  also  ren- 
dered valuable  assistance  in  preparing  other  parts  of  this  report. 

Numerous  fungi  are  found  upon  the  potato,  but  Phytophthoru 
infestans  De  Bary  appears  to  be  the  most  widely  destructive  one. 
Many  of  the  others  are  only  such  as  feed  upon  vegetable  matter 
already  in  part  or  wholly  disorganized.  This  seems  to  be  the  case 
with  most  of  the  bacteria  and  with  all  of  the  various  molds  whici 
abound  in  rotting  potatoes,  though  not  more  than  in  other  decaying 
substances.  A  common  ascomycetous  fungus,  one  form  of  which  is 
known  iisFtisisporium  solani  Mart. ,  has  been  described  s& parasitic, 
and  stated  to  be  **  sometimes  equally  damaging  to  potatoes  with  the 
Feronospora  [Phytophthora]  itself,"  but  of  tliis  there  is  no  good 
evidence.  Phytophthora  iiifesfans  is  exclusively  parasitic,  thougl 
not  entirely  confined  to  the  potato.  The  external  appearance  of  thii 
functus  is  shown  in  Plate  VII. 

The  brown  or  black  discoloration  of  the  tubers  and  the  blight  of  th( 
leaves  have  been  thought  by  many  growers  to  be  different  diseases 
but  they  are  only  two  phases  of  one  disease,  being  due  to  the  sami 
fungus.  During  the  growing  season  the  mycelium  of  the  Phytoph 
thora  may  be  found  in  the  diseased  stems  and  leaves;  and^  if  there  h 
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rofficient  moisture  in  the  air,  the  conidia  or  summer  spores  (see  plate) 
are  produced  by  myriads  upou  the  diseased  vines.  These  spores, 
blown  about  by  the  wind  or  carried  by  insects,  birds,  or  other  ani- 
oaals,  find  lodgment  on  healthy  plants,  Dry  air  soon  destroys  them, 
but  in  drops  of  dew  or  rain  they  germinate  readily,  so  that  many 
thousand  new  centers  of  infection  may  begin  in  the  course  of  a  single 
lay.  The  sudden  rot  of  the  green  tissues  of  the  plant,  so  often  ob- 
ierved  when  the  weather  is  warm  and  wet,  is  due  to  the  rapid  propa- 
Mition  of  the  fungus  by  means  of  these  summer-spores,  altiiough  the 
iirect  breaking  down  of  the  tissues  is  generally  accomplished  by  bac- 
teria and  Ascompcetoiis  fungi. 

Undoubtedly  the  mycelium  of  Phytojphthora  may  grow  down 
Ehrough  the  stalks  and  thus  reach  the  tubers,  but  this  has  never  been 
proved.  The  tubers  are  ordinarily  infected  by  the  conidia,  which 
may  be  washed  into  the  soil  by  rains  or  carried  down  by  small  ani- 
mals. A  wet  rot  of  the  tubers  does  not  always  follow  their  infection. 
Very  often  the  only  indications  of  disease  are  some  superficial  dis- 
colorations  of  the  tuber.  These  brown  or  black  spots  contain  the 
myc^Uum  of  the  fundus.  At  first  these  spots  are  scattering  and  near 
the  surface  of  the  tuber,  but  during  the  winter  they  may  increase  in 
aumber  and  siese  as  the  mycelial  threads  penetrate  farther  and 
farther  into  the  sound  tissue.  I  have  found  the  minute  threads  of 
this  fungus  penetrating  the  sound  tissues  for  some  distance  (one  cen- 
timeter or  more)  beyond  the  discolored  parts  of  the  tuber,  and,  by 
exposing  these  white  and  apparently  sound  portions  to  moist  air  for 
lome  days,  have  obtained  conidiophores  and  couidia  (see  plftte)  with 
which  I  nave  caused  the  rot  iu  other  tubers  previously  sound.  This  is, 
however,  no  new  experiment;  others  have  obtained  the  same  results. 
That  in  damp,  warm  cellars  or  pits  the  summer  spores  may  be  devel^ 
oped  on  the  surface  of  infected  tubers,  and  that  the  neighboring 
sound  ones  may  thus  be  infected,  is  no  longer  a  matter  of  speoula-* 
tion,  but  has  been  settled  in  the  affirmative  by  observation, 

The  Phvtophthora  Uvea  from  year  to  year  by  meaus  of  its  peren* 
nial  mycelium  lodged  in  the  tuber.     It  is  possible  that  the  fungus  ie 
ak)  propagated  by  winter  spores,  oospores,  but  this  not  certain. 
Spores  have  been  figured  aud  described  as  the  winter  spores  of  this 
fungus,  but  the  evidence  cannot  be  accepted  as  conclusive.     The 
parasite  finds  its  way  into  the  fields  along  with  the  planted  tubers, 
either  concealed  as  mycelium  within  their  tissues  or  adhering  to  the 
surface  of  th^  tubers  in  the  form  of  recently  developed  conidia  acci- 
dentally lodged  thereon.    It  ha»  been  shown  that  the  mvcelium  may 
grow  from  tne  tuber  in  the  growinc^  shoots  and  react  the  surface 
and  fructif V  in  this  way,  or  may  develop  conidia  in  the  soil  upon  the 
surface  of  tne  tuber,  wnence  the  spores  may  be  brought  to  the  surface 
*nd  find  their  way  to  the  leaves  aud  stems  by  the  aid  of  earth-worms 
and  various  burrowing  insects.     In  favorable  weather  the  propaga- 
tion of  the  fungus  by  summer  spores  is  so  rapid  that  only  a  few 
oririnal  centers  of  infection  are  requisite  in  order  to  speedily  infest 
a  whole  field  or  district. 

Certain  conditions  favoring  rot  are  beyond  control  of  the  farmer. 
He  cahnot  jjrevent  warm,  wet  weather;  but,  by  planting  upon  dry 
pound  and  by  using  the  greatest  care  in  the  selection  of  tubers  for 
plantiig,  he  may  greatly  diminish  the  severity  of  the  rot.  No  tubers 
leaving  dark  spots  or  blotches  upon  their  surface,  or  whicli  look  brown 
^^  black  in  places  when  cut  open,  should  be  planted.  Whether  early 
Of  late  sorts  will  rot  worse  depends  chiefly  on  the  character  of  the 
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season,  t.  e.,  whether  the  rainy  weather  is  early  or  late.    However, 
other  things  being  equal,  quicK-growing  varieties  are  probably  saf^. 

It  is  thought  that  something  may  be  done  to  checK  the  rot  by  the 
careful  use  of  fungicides.  As  soon  as  brown  or  black  specks  begin 
to  appear  upon  the  vines  they  may  be  dusted  with  Podechard  powder,* 
whicn  treatment  should  be  repeated  as  often  as  necessary. 

David's  powder,  f  a  remedy  which  proved  very  useful  in  the  vine- 
yards of  France  in  1886,  for  the  destruction  of  a  fungus  similar  to  the 
Phytophthora,  may  also  prove  useful  in  combating  this  fungus.  It 
is  recommended  for  trial. 

As  these  remedies  are  only  tentative,  parallel  strips  through  the 
field  should  be  left  untreated,  that  the  treated  and  untreated  strips 
may  be  compared  at  the  close  of  the  season.  Only  in  this  way  can 
any  definite  results  be  reached. 

PEAR  BLIGHT. 

A  glance  at  the  back  volumes  of  the  Annual  Report  of  this  Depart- 
ment will  show  that  this  subject  of  "Pear  Blignt"  has  frequently 
been  discussed.  Theories  without  number  have  oeen  advanced  as  to 
the  cause  of  this  malady  and  numerous  remedies  have  been  recom- 
mended for  trial  or  stated  to  effect  a  positive  cure.  In  the  report  for 
1854  blight  is  attributed  to  high  culture,  causing  the  tree  to  grow  late 
in  the  fall,  thereby  preventing  the  wood  from  being  well  matured. 
In  the  report  for  1851  the  opinion  of  one  writer  is  to  the  effect  that 
"too  much  trimming,  too  much  moisture,  and  too  rich  soils  are  some 
of  the  causes  of  blights  in  pear  and  apple  trees.  ^'  In  the  report  for 
1862  we  find  it  stated  that  one  form  of  "blight"  in  pear  trees  is  in- 
duced by  evaporation  from  the  leaves  at  a  time  when  the  roots  are 
unable  to  absorb  moisture.  The  blight  is  attributed  to  insects  in  the 
report  of  1863.  In  the  report  for  1868  we  have  the  statement  that  "it 
is  now  fully  established  that  the  active  agent  in  this  disease  is  fungoid 
growth."  In  the  report  for  1872  it  is  affirmed  that  "Pear  BUgntis 
a  local  fungus  fermentation  of  the  genus  Torula.^' 

Remedies. — In  the  report  for  1849  "Amputation  of  the  diseased 
limbs  far  below  the  least  appearance  of  disease,  having  care  to  keep 
the  knife  clean,  so  as  not  to  inoculate  healthy  trees  with  the  poison- 
ous juices  of  diseased  ones,  and  apply  crude  iron  filings  to  and  around 
the  roots/'  is  the  recommended  treatment. 

In  the  report  for  1851  it  is  stated  that  "the  best  ancf  only  remedy 
for  blight  of  pear  and  apple  trees  is  a  full  and  unsparing  use  of  the 
knife.  Cut  below  the  blight  some  distance;  if  you  lose  the  limb  you 
save  the  tree."  In  the  report  for  1870  mulching  the  trees  is  recom- 
mended to  prevent  blight. 

Through  the  recent  investigations  of  Professors  Burrill  and  Arthur 
the  true  cause  of  Pear  Blight  has  been  demonstrated  to  be  due  to  a 
bacterium.  To  Professor  Burrill  is  due  the  honor  of  first  having  dis- 
covered the  real  nature  of  this  disease,  and  the  experiments  maae  W 
Professor  Arthur  have  not  only  verified  those  of  Professor  Burrill, 
but  have  been  extended  so  as  to  settle  the  question  beyond  dispute. 
These  gentlemen  are  now  recognized  authorities  on  this  subject,  and 
Professor  Arthur  was  engaged  to  prepare  a  report  upon  it,  as  a  part 
of  the  work  of  this  section,  which  is  here  submitted. 


*See  page  100.  fSee  page  102. 
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PEAR  BLIGHT. 

Micrococcus  amylovorus  Bur. 

By  J.  C.  Abthur. 

No  introductory  description  of  the  disease  called  Pear  Blight,  or  Fire 
Blight,  is  needed  in  order  to  distinguish  it  or  call  it  to  mind.  For 
nearly  a  century  it  has  been  the  most  prolific  theme  for  discussion  by 
horticultural  writers  and  speakers  amon^  the  whole  range  of  plant 
maladies.  Horticultural  societies  have  talked  themselves  weary  over 
it,  and  editors  of  horticultural  periodicals  have  found  it  necessary  to 
put  a  brake  on  the  blight  writers.  The  Western  New  York  Horti- 
cultural Society  several  yea.rs  ago  passed  a  resolution  that  the  subject 
should  not  be  aiscussed  m  its  meetings  unless  there  were  new  facts 
and  additional  information  to  be  given.  The  acting  president  of  the 
American  Pomological  Society  once  cooled  the  ardor  of  discussion  on 
this  subject  by  observing:  "I  confess  I  have  nothing  to  say  except 
what  is  pure  speculation,  and  I  have  got  tired  of  speculation  and  of 
hearing  it  on  tnis  subject." 

One  need  not  be  at  a  loss  to  account  for  this'perennial  activity. 
The  warm  and  repeated  discussion  which  the  subject  has  received  is 
eyidence  in  itself,  and  corroborates  the  fact  that  the  disease  is  a 
serious  evil,  while  the  failure  to  reach  conclusions  that  a  majority 
can  subscribe  to  shows  how  obscure  and  beyond  ordinary  scrutiny 
the  cause  lies,  and  how  even  to  trace  the  external  changes  in  the 
course  of  the  disease  has  taxed  the  fuU  powers  of  observation.  It 
▼as  with  some  appreciation  of  the  intricate  nature  of  the  problem 
that  different  societies  at  various  times  offered,  or  talked  of  offering, 
prizes  for  the  discovery  of  the  cause  of  the  disease  and  of  a  remedy. 
They  often  contented  themselves,  however,  with  the  appointment  of 
a  committee  from  their  own  number,  with  instructions  to  study  up 
the  matter  and  report  at  a  subsequent  meeting.  The  accompanying 
map  will  show  in  a  general  way  how  wide  an  extent  of  country  is  af- 
fected. It  has  been  compiled  from  such  data  as  could  be  leaned 
from  horticultural  iournals  and  reports  of  horticultural  societies. 

How  the  cause  of  blight  was  finally  discovered  by  Prof.  T.  J.  Bur- 
rill,  and  additional  verification  worked  out  by  the  writer,  need  not 
be  narrated  here ;  it  is  much  more  to  the  point  to  state  the  results 
and  practical  •deauctions,  and  leave  the  steps  by  which  they  have 
been  reached  to  be  learned  by  reference  to  the  onrinal  publications. 
The  cause  of  Pear  Blight,  as  established  by  the  last  seven  vears  of 
research,  is  connected  with  the  activity  of  germs,  and  the  malady  be- 
longs to  the  category  of  germ  diseases,  now  definitely  proven  to  occur 
both  among  animals  and  plants.     The  germs  causmg  blight  are  of 
^reme  tenuity ;  thev  are  borne  from  place  to  place  and  from  tree 
to  tree  by  the  atmosphere,  which  is  never  so  quiet  but  that  its  move- 
ments are  sufficient  to  keep  such  impalpable  bodies  afloat.     Upon  the 
jerms  finding  entrance  to  the  juices  or^the  plant  the  disease  is  set  up 
^  a  more  or  less  virulent  form. 

At  the  present  time  it  is  very  well  understood  by  all  that  bacterial 
jerms  are  in  the  greatest  abundance  everywhere,  and  we  may  well 
inquire  why  all  trees,  at  least  all  pear  trees,  are  not  speedily  extermi- 
nated The  chief  safeguard  from  such  a  calamity  is  the  fact  that  but 
one  specific  kind  of  bacteria  (named  Micrococcus  amylovorus  Bur.) 
^  able  to  thrive  in  the  tissues  of  the  pear  tree,  and  in  consequence  all 
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other  bacteria,  whatever  may  be  their  capacity  for  inciting  diseas 
in  otlier  plants  or  animals,  are  debarred  and  harmless  so  far  as  tb 
pear  tree  is  concerned.  Why  it  is  that  only  this  one  kind  can  sue 
cessf ully  overcome  the  forces  in  the  tree  and  break  down  its  structnr 
is  not  definitely  known,  but  it  is  usually  accepted  that  the  acidity  o 
tlie  plant  juices,  being  in  general  unfavorable  to  bacterial  develoj 
nient,  but  not  affecting  this  species,  is  to  be  accounted  one  reasoi 
although  it  may  not  be  the  principal  one. 

Knowing  that  but  one  kind  of  germ  can  set  up  the  disease,  it  be 
comes  evident  that  its  discontinuous  appearance  m  the  same  localit 
is  explainable  on  the  same  grounds  that  govern  epidemic  diseases  c 
animals.  It  requires  a  conjunction  of  favorable  circumstances  nc 
likely  to  be  maintained  long  at  a  time,  to  permit  maximum  develoj 
ment,  thus  giving  rise  to  occasional  severe  visitations,  with  interim 
diate  years  of  feeble  manifestation  or  total  disappearance. 

It  is  also  found  by  means  of  inoculation  tests  tnat  not  all  trees  at 
susceptible  to  this  disease,  but  only  those  embraced  in  the  Pome  fan 
ily,  such  as  the  pear,  apple,  crab-apple,  quince,  hawthorn,  and  se^ 
eral  other  thorns,  mountain  ash,  &c.,  and  of  these  the  pear  is  so  muc 
the  greatest  sufferer  that  the  disease  is  usually  called  Pear  Blighi 
although  the  descriptive  term  Fire  Blight  is  also  in  common  use. 

Besides  the  safeguards  already  mentioned,  each  tree  is  shielde 
against  the  invasion  of  germs  by  a  dry  cuticle  or  bark  which  envelop 
the  aerial  portion,  and  when  fully  mature  and  unbroken  proves  a 
effective  barrier.  As  the  roots  are  protected  from  air  infection  by  th 
soil,  the  tree  in  winter,  under  ordinary  circumstances,  is  abundantl 
guarded  at  every  point.  In  summer,  however,  the  leaves,  with  thei 
innumerable  open  stomata  and  tender  watery  tissues,  would  naturall 
be  supposed  to  offer  ample  opportunity  for  the  entrance  of  germs  f roi 
the  air,  if  such  came  in  contact  with  them.  It  is  a  curious  fact,  ho^ 
ever,  that  has  yet  received  no  explanation,  but  wliich  is  substantiate 
by  both  experiment  and  observation,  that  the  blight  bacteria  will  nc 
grow  in  the  leaves,  whether  naturally  or  artificially  introduced ;  th 
death  of  the  leaves  on  a  blighting  tree  is  brought  about  by  want  c 
nourishment,  the  supply  being  cut  off  when  the  conducting  power  c 
the  limb  on  which  tney  are  seated  is  destroyed  by  the  disease. 

While  the  tree  is  well  protected  over  most  of  its  surface,  there  an 
nevertheless,  certain  vulnerable  points,  and  none  more  so  than  th 
inside  of  the  flower  cup.  *  The  surface  at  the  base  of  the  styles  i 
moist  and  uncuticularized,  and  the  germs  which  touch  it  are  securel 
held,  find  no  difficulty  in  penetrating  and  developing  in  the  soft  tiJ 
sues  of  the  thickened  base  of  the  flower,  and  by  passing  along  th 
pedicel  convey  the  disease  to  the  twigs  and  branches.  The  shoi 
jjeriod  that  the  flowers  are  open  is  time  enough  to  seal  the  doom  c 
many  limbs,  and  even  whole  trees.  The  symptoms  of  the  disease  ar 
not  observable  for  days,  or  more  usually  weeks,  and  frequently  th 
first  knowledge  of  impending  danger  is  seen  in  tlie  blackening  leave 
near  the  flowers.  If  an  early  examination  is  made,  the  dead  flowed 
or  flower-sets,  no  larger  or  but  little  larger  than  when  they  fir' 
opened  some  time  before,  will  usually  be  sufficient  evidence,  if  take 
in  connection  with  the  time  that  has  elapsed  since  flowering  and  wit 
the  present  develoimient  of  the  foliage,  to  show  that  the  germs  passe 
in  through  this  channel.  We  have  in  this  fact  a  satisfactory  explani 
tion  of  the  common  observation  of  orchardists  that  trees  are  far  moi 
likely  to  succumb  to  the  blight  when  they  come  into  bearing  than  i 
any  previous  time. 
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Another  vulnerable  point  for  the  attack  of  blight  is  at  the  grooving 
ps  of  the  branches,  or  at  any  point  where  there  are  developing  buds. 
t  such  nlaces  the  tissues,  including  the  epidermis,  are  tender  ancl 
lied  vritn  nutrient  sap,  while  the  outer  surface  of  the  organ  is  not 
et  cnticularized  and  rendered  impervious^  As  the  shoot  ceases  to 
longate  and  approaches  maturity  the  chances  for  infection  become 
^  and  less.  The  early  part  of  the  season  is  consequently  the  most 
angerous  part,  and  allowing  for  the  incubation  period,  during  which 
he  disease  is  inconspicuous,  its  strongest  manifestation  naturally 
aUs  in  June  and  July.  As  the  growth  at  the  extremities  is  more 
igoroufi  or  more  protracted  the  possibilities  of  infection  are  corre- 
pondingly  increased,  and  a  ** growing  season"  is  likely  therefore  to 
>e  a  blight  season.  A  connection  between  immaturity  and  blight 
las  long  been  suspected,  but  explanations  of  the  matter  have  hereto- 
orebeen  erroneous. 

Besides  the  two  vulnerable  points  already  mentioned,  there  may 
LOW  and  then  be  another,  brought  out  by  cracking  or  other  injury  of 
he  bark,  and  occurring  on  any  part  of  the  tree,  but  more  commonly 
nthe  trunk.  Through  these  cracks,  however  minute,  the  gei*ms 
:ain  access  to  the  interior  of  the  tree,  and  the  disease  is  started.  The 
iter  progress  is  usually  slow,  on  account  of  the  Solidity  of  the  tis- 
ues.  and  progressing  about  equally  in  all  directions,  forms  a  patch  of 
eaa  bark,  which  becomes  dry  and  hard,  often  somewhat  sunken,  and 
isnally  separated  from  the  living  bark  by  a  well-defined  outline  or 
rack.  Such  iniury  is  conamonly  known  as  sun  scald^  and  has  been 
pecially  studied  by  Professor  Burrill,  to  whom  we  are  indebted  for 
nr  faiowledge  of  its  origin.  The  spots  occur  most  abundantly  on 
he  southwest  side  of  the  tree,  being  the  side  which  is  most  affected 
y  the  heat  of  the  sun*  The  cracks  through  which  the  germs  first 
ain  access  are  the  result  of  the  drying  out  and  contraction  of  the 
lark,  and  in  so  far  the  injury  is  due  to  the  sun,  although  in  no  sense 

"scald."  Blight  upon  the  trunks  and  larger  limbs  is  also  often 
ontracted  from  small  short  spurs  with  a  few  leaves,  which  admit  the 
^rms  at  the  time  the  spring  growth  is  taking  place. 

Preventives  and  remedies^ — Whatever  form  Pear  Blight  assumes, 
i  is  started  by  germs  gaining  access  to  the  tree  in  one  of  the  three 
rays  described — ^through  the  flowers,  the  growing  shoots,  or  injuries 
f  the  bark.  No  method  is  known  or  has  yet  suggested  itself  of  ren- 
erin^  the  tree  insusceptible  to  the  disease,  and  a  direct  prevention 
lust  be  sought  in  some  means  of  excluding  the  germs.  There  are 
hree  ways  by  which  germicides  may  be  applied  to  trees — by  f  umiga* 
ion,  by  spraying,  and  by  washing.  The  first  method  offers  a  pos- 
ibility  of  at  least  partial  success,  and  appears  to  be  the  only  means 
)y  which  one  can  nope  to  protect  the  flowers. 

The  trials  made  so  mr  have  been  with  sulphur  mixed  with  lime,  and 
ipplied  as  a  wash  to  the  trunks.  It  is  claimed  by  careful  orchardists 
lat  the  odor  of  the  sulphur  can  be  detected  for  weeks  after  treatment, 
indthat  it  hasproved  satisfactory  in  wardingoff  the  disease.  Whether 
inore  thorough  and  extended  experiments  will  substantiate  this  con- 
feon,  or  snow  that  the  supposed  immunity  comes  from  other  and 
accidental  causes,  there  is  yet  no  firm  basis  for  an  opinion. 

Sprajing  offers  little  more  hope  of  success  than  fumigation.  The 
iiiner  surface  of  the  flowers  are  so  well  protected  by  the  stamens  and 
other  organs  tliat  the  antiseptic  used  does  no  service.  The  growing 
shoots  have  their  tenderest  parts  partially  protected  with  the  terminal 
cluster  of  leaves,  and  a  fresh  surface  is  continually  forming  which  it 


i28  REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

would  be  hopeless  to  expect  to  keep  fully  disinfected.  An  experi- 
ment tried  during  last  season  in  spraying  with  a  solution  of  hypo- 
sulphite of  soda,  applied  several  times  during  the  period  of  expansion 
of  the  buds,  gave  no  evidence  of  beneficial  effects. 

The  application  of  washes  cannot,  of  course,  be  made  to  the  flowers 
or  growing  shoots,  but  excellent  results  may  reasonably  be  expected 
when  maoe  to  the  trunks  and  larger  branches.  Sufficient  stuay  has 
not  yet  been  given  to  the  matter  to  say  what  will  prove  the  most 
effective  application,  but  linseed  oil  has  been  advocated  as  forming 
an  elastic  coating,  and  to  it  might  be  added  some  sulphur,  and  at 
least  1  per  cent,  of  carbolic  acid.  This  would  seem  to  answer  every 
requirement  for  an  antiseptic,  and  for  the  exclusion  of  atmospheric 
germs  from  the  cracks  in  tne  bark.  To  decrease  the  amount  of  crack- 
ing the  body  of  the  tree  may  be  shielded  from  the  sun's  fiercest  ravs 
by  a  low  trimmed  head,  or  by  leaning  the  whole  tree  toward  the 
southwest,  or  by  boards,  matting,  or  other  protection,  on  the  sunny 
side  of  the  trunks. 

Among  the  indirect  methods  of  fighting  the  disease  none  are  more 
important  than  those  which  secure  slow  growth  and  early  maturity 
of  the  shoots.  This  has  been  recognized  from  the  first  agitation  of 
the  subject,  but  until  the  present  time  there  has  been  no  unanimity 
of  opinion  as  to  the  exact  ODJects  to  be  accomplished.  From  the  pre- 
ceding account  it  is  apparent,  however,  that  the  chief  aim  shoula  be 
(a)  to  keep  the  amount  of  tender  surface  of  shoots  at  a  minimum,  in 
order  to  diminish  the  chances  for  the  penetration  of  germs,  and  (6)  to 
make  the  tissues  as  solid  as  possible,  as  the  progress  of  the  disease 
and  the  chances  of  its  entire  cessation  are  in  inverse  ratio  to  the  suc- 
culency  of  the  parts  attacked. 

The  means  for  producing  uniform  growth  and  early  maturity  which 
have  found  favor  from  time  to  time  are  various,  and  their  value  for 
special  cases  is  usually  conditional.  One  of  the  most  generally  appli- 
cable methods  is  to  convert  the  orchard  into  permanent  meadow  after 
the  third  or  fourth  vear  from  setting,  to  be  treated  with  an  annual 
dressing  of  chemical  fertilizers  or  a  moderate  application  of  stable 
manure.  Experience  shows  that  this  method  considerably  reduces 
the  percentage  of  blight  while  maintaining  f  ruitf  ulness  at  nearly  or 
quite  the  usual  standard.  The  cultivation  of  some  crop  during  the 
season,  such  as  oats  or  buckwheat,  is  less  effective.  Restricting  prun- 
ing as  much  as  possible  has  some  value.  Root  pruning  has  been 
warmly  advocatea,  but  is  only  advisable  when  there  is  strong  proba- 
bility of  a  severe  attack  of  the  disease,  and  is  not  applicable  to  all 
situations.  Certain  varieties,  e,  g.,  Duchesse  and  Seckel,  are  less  in- 
jured bv  the  disease  than  others ;  and  the  selection  of  varieties  in 
their  relation  to  the  disease  is  therefore  to  be  borne  in  mind. 

Of  genuine  remedies  there  are  none;  but  as  the  disease  is  local, 
and  spreads  through  the  tissues  slowly,  it  is  possible,  as  has  long 
been  known,  to  effectively  check  its  progress  by  amputation.    Tl\o 
smaller  limbs  are  to  be  cut  off  a  foot  or  two  below  the  lowest  mani- 
festation of  the  disease,  and  the  spots  on  the  trunk  and  larger  limbs 
are  to  be  shaved  out,  cutting  deep  enough  to  remove  all  discolora' 
tion.     A  careful  operator  will  keep  the  knife  disinfected  with  car- 
bolic acid  or  otherwise;  if  this  is  not  done  the  disease  will  be  con-' 
veyed  in  a  small  percentage  of  instances  to  the  freshly  cut  surface, 
necessitating  a  subsequent  excision.     The  beneficial  effects  of  this 
treatment  are  least  apparent  during  periods  of  epidemic,  when  the 
tree  is  attacked  at  almost  every  vulnerable  point.    At  such  times 
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ft  more  radical  method  has  been  found  serviceable,  which  is  to  cut 
off  the  whole  top  to  within  a  foot  or  two  of  the  CTound.  It  can  be 
practiced  to  advantage  upon  trees  that  are  as  much  as  ten  years  old, 
or  even  older. 

GRASS   FUNGI. 

The  CTasses  are  especially  subject  to  the  attacks  of  funri,  every 
part— the  stem,  leaves,  flowers,  and  grain — being  exposed  to  their  rav- 
ages. They  are  the  prey  to  members  of  nearly  every  order  of  th6 
class  of  fungi,  but  those  of  the  Ustilaginece — the  **  smut  "-producing 
species — ^are  tne  most  destructive  of  all.  Ergot,  produced  in  the  flow- 
ers of  many  grasses  valued  for  hay  or  forage,  is  caused  by  a  pyreno- 
mycetous  fungus  (Claviceps  purpurea).  This  is  the  most  notable 
among  the  grass  fungi  on  account  of  its  effect  upon  stock  that  may 
feed  upon  hay  affected  with  it. 

All  these  fungi  that  do  more  or  less  injury  to  our  grass  crop  are 
of  interest  to  tne  farmer  and  stock  raiser,  and  as  material  can  be 
collected  and  observations  made  they  will  be  severally  treated. 

Last  year  Prof.  William  Trelease,  of  the  Shaw  School  of  Bot- 
an^r,  funiished  for  this  division  a  report  on  the  ''smut  of  timothy," 
wluch  was  published  in  the  annual  for  1885.  This  year,  at  my  re- 
quest, he  has  very  kindly  contributed  an  original  paper  on  the  leaf- 
spot  ais€»se  of  orchard  grass. 

A  SPOT  DISEASE  OF  ORCHARD  GRASS. 

Scolecotrichum  graminia  FckL 

(Plate  vm.) 
By  WnjjAM  Tbelbasb. 

The  drought  at  Madison,  Wis.,  and  through  the  West  generally, 
▼as  extreme  in  the  summer  of  1886.  For  months  there  was  not  a 
slower  suflBciently  heavy  to  wet  the  ground.  Pastures  parched  up  so 
as  to  appear  completely  dead.    Lawns  were  kept  green  only  by  daily 

Srinkiing,  and  even  then  there  was  no  use  for  the  lawn-mower.  In 
e  latter  part  of  August  an  abundance  of  rain  fell,  enough,  indeed, 
to  bring  the  average  for  the  summer  up  to  the  normal  amount.  Stim- 
iilated  by  this,  and  the  prevalent  warmth,  grasses  of  all  descriptions 
made  a  rapid  growth,  even  the  browned  turf  starting  into  vigorous 
vegetation. 

Soon  after  this  change,  when  the  basal  leaves  of  orchard  grass 
{bactylis  glomerata)  had  reached  their  full  length,  my  attention  was 
attracted  by  a  very  aoundant  discoloration  of  this  species,  sometimes 
confined  to  the  extremity  of  the  leaves,  sometimes  extending  nearly 
to  their  base.  So  far  as  my  observations  went  nearly  every  stool  of 
orchard  grass  was  affected. 

The  characteristic  appearance  of  the  diseased  leaves  is  shown  in  Fi^. 
1,  Plate  VIII.  Elongated  dark-brown  or  purplish-brown  spots,  visi- 
ble on  both  surfaces  of  the  leaf,  appeared  m  greater  or  less  profusion. 
Freonently,  and  as  a  rule  when  ola,  these  spots  were  gray  or  whitish 
at  the  center,  where  they  were  marked  by  very  minute  black  dots, 
l^ly  visible  to  the  naktd  eye,  that  occurred,  in  more  or  less  regular 
ro^s,  parallel  to  the  nerves  of  the  leaf.  The  tips  of  leaves  that  had 
l^w  diseased  for  some  time  were  dead  and  brown,  but  paler  than  the 
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spots.    This  discoloration  proceeded  downward,  until  nltimatd] 
many  of  the  leaves  appeared  to  be  dead  nearly  to  the  base  of  the  blade 

Under  a  slight  enlargement,  the  black  points  on  old  spots  appearec 
as  velvety  tufts  of  dark  threads,  protrucung  from  the  leaf.  Whei 
enlarged  sufficiently  to  show  the  epidermal  cells  of  the  leaf,  they  wen 
seen  to  come  from  the  stomata.  As  these  occur  in  j)arallel  lines,  the 
regular  arrangement  of  the  dots  is  explained  by  their  occurrence  ovei 
the  stomata. 

'  A  section  through  a  leaf  in  one  of  the  discolored  si>ot8  shows  that 
the  epidermal  cells  are  not  much  chang:ed;  but  the  parenchyma  of  the 
leaf -pi^p  is  much  altered,  its  cells  having  lost  their  plump  form,  and 
being  consequently  more  separated  than  in  the  healthy  leaf,  while 
their  normal  green  color  has  entirely  disappeared,  and  yellow  oi 
brown  oil-drops  are  more  or  less  abunoant  in  xhem. 

These  changes  in  the  leaf  are  shown  by  such  a  section  to  be  con- 
nected with  the  presence  of  a  colorless  mycelium  of  branched,  occa- 
sionaUy  septate  threads  running  between  the  pulp-cells.  Under  the 
stomata  the  mycelium  collects  m  a  more  compact  form,  as  a  sort  oi 
false  parenchyma,  the  upper  cells  of  which  fiussume  a  smoky-brown 
color,  and  ultimately  emerge  through  the  stomata  as  a  tuft  of  slightlj 
wavy,  more  or  less  knotty,  dark  hyphsB.  constituting  the  dark  poinb 
that  have  been  already  referred  to.  When  these  tufts  are  small  the; 
merely  crowd  the  stomata  open  to  their  fullest  capacity,  but  in  most 
cases  xhey  enlarge  so  as  to  tear  the  epidermis  open. 

The  hyphae  which  have  emerged  into  the  light  in  this  way  produce, 
as  a  rule,  a  single  smoky-brown  conidial  spore  each,  whicn  is  borne 
at  the  apex.  Occasionally  a  spore  is  also  found  at  one  of  the  knots 
along  the  side  of  a  hypha.  Tne  spores  originate  as  enlargements  oi 
the  contracted  tips  of  the  hyph».  and  at  first  are  globular,  then 
obovid,  and  finally  somewhat  spindle-shaped.  When  partly  grown 
they  are  separated  from  the  ends  of  the  hynhae  by  thin  walls,  which 
split  across  when  they  are  ripe,  allowing  tnem  to  fall.  The  center 
oi  each  tuft  of  hyphae  is  the  oldest,  and  sheds  its  spores  first.  As  the 
tuft  enlarges  new  nyphaB  are  crowded  through  at  its  margin,  so  that, 
forming  spores,  others  which  are  ripe  and  old  hyphse  that  have  shed 
their  spores,  may  be  seen  in  a  single  section,  as  in  Fig.  2,  When 
fully  mature  the  spores  are  typically  two-celled,  by  a"  partition  at  oi 
below  the  middle;  but  many  of  those  which  fail  from  these  stalb 
and  are  apparently  ripe  are  only  one-celled. 

The  disease  is  propagated  by  these  bodies,  which  germinate  b^ 
emitting  slender,  flexuous,  or  contorted  colorless  mycelial  threaoi 
(Fig.  2  A.)  These  make  their  way  through  the  stomata  of  the  gras 
leaf  and  develop  between  the  leaf  cells,  forming  the  mycelium  that  i 
seen  in  section  of  diseased  leaves,  which  nourishes  itself  at  the  expens 
of  the  cells  it  grows  between,  and  which  are  ultimately  destroyed. 

The  appearance  of  many  of  the  older  diseased  leaves  suggested  thfi 
the  fungus  may  have  first  attacked  the  dead  tips  of  the  short  leave 
parchedTby  the  drought.  That  it  also  causes  the  disease  of  otherwi^ 
iresh  and  nealthy  leaves  is  shown  by  the  occurrence  of  the  chara^ 
teristic  dark  spots,  bearing  tufts  of  fertile  hyphsB  on  green  parts  c 
these  leaves,  and  on  younger  leaves  that  were  only  partly  develope 
and  entirely  uniniured,  except  for  the  fungus. 

The  parasite  wnich  caused  this  spot  disease  of  orchard-grass  i 
Scolecotrichum  graminis,  a  species  which  occurs  on  various  grasse 
in  Europe,  and  has  been  collected  once  or  twice  in  this  country.  1 
is  one  of  the  so-called  imperfect  fungi,  and  may  be  only  a  form  o 
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one  of  the  eraminicolotiB  Pyrenamycetes.  Fuokel  ♦  considers  it  to  be 
Qie  conidial  state  of  Sphaeria  recutita^  but  I  do  not  know  tiiat  this 
has  been  proved.  At  any  rate,  it  is  not  improbable  that  it  passes  the 
winter  in  some  snch  form,  but  its  summer  propagation  is  effected  by 
the  conidial  sx)ores  that  I  have  described. 

ADDITIONAL  NOTE  OK  ANTHBA0N08E. 

(Sphaceloma  Ampelinum,  De  By.) 

Since  the  report  on  this  subject  was  in  type  the  following  note  has 
been  received  from  Mr.  G.  Onderdonk,  of  iTursery,  Tex.  After  re- 
ferring to  the  statement  of  Mr.  A.  W.  Pearson,  in  Bulletin  No.  2  of 
tins  Division,  to  the  effect  that  he  had  seen  no  appearance  of  Sphace- 
loma  ampelinum  on  any  of  the  aestivalis  class  and  that  it  was  mostly 
observea  on  white  grapes,  Mr.  Onderdonk  says: 

Tbe  first  that  I  ever  saw  of  this  fungus  was  about  the  year  1667.  This  was  in  this 
ooontj,  Victoria,  Texas.  A  few  berrtes  of  Catawba  were  affected.  Soon  after  it 
derdoped  freely  on  some  Lenoir  clusters,  and  in  1884 1  knew  a  vineyard  in  which  a 
Toy  promising  crop  of  Lenoir  was  entirely  destroyed  by  it.  The  Eterbemont  of  the 
lUDe  Tineyard  was  entirely  exempt.  Sometimes  for  vears  we  saw  nothing  of  the 
work  of  this  fungus  on  any  variety  of  the  grape,  and  then  there  is  a  sudden  inroad 
vpon  some  neighborhood.    But  the  scourge  has  never  become  widespread. 

There  is  one  unoortant  contrast  between  our  experience  and  that  of  observers  in 
New  Jeraev.  In  New  Jersey  none  but  white  varieties  suffered  seriously,  while  in 
SoQthem  Texas  none  of  the  white  varieties  became  affected  at  all,  and  the  variety  that 
Boffered  most  was  the  darkest  color  in  our  lot  of  grapes.  This  leads  to  a  suggestion 
that  there  is  some  condition  besides  color  that  governs  in  tl^  case.  Perhaps  a  mi- 
croBoopic  examination  may  reveal  that  the  structure  of  the  skins  of  some  varieties 
ii  more  favorable  to  the  propagation  of  the  fungus  than  in  case  of  other  varieties. 

TABULAR  LOCAL  BBP0BT8. 

Prof.  J.  C  Arthur,  botanist  of  the  New  York  Agrioultural-Ex- 
periment  Station  at  Geneva,  was  engaged  to  prepare  a  brief  report  on 
the  condition  of  certain  crops  in  his  vicinity  in  respect  to  the  prin- 
cijpal  fungous  diseases  affecting  them.  At  my  suggestion  he  rediiced 
ms  observations  to  a  tabular  form,  as  given  below.  A  similar  table 
for  the  vicinity  of  Washington,  and  another  for  certain  points  in 
Michigan,  are  added. 

*■  ■        .M  ■  I      I  I  ■■.■■■■  11  I  III       mmm^^^^mmmmmmmn    i.  I    ■ 
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EXPLANATION  TO  PLATE  L 

THE  DOWNY  MILDEW  OF  THE  GRAPE,  CONIDIA,  CONIDIOPHORBS,  ETa 

Fig.  1.  A  conidium,  or  *' summer  spore." 

Fig.  2.  A  similar  conidium,  in  which  the  contents  has  commenced  s^gmentatum  or 
division  into  zoospores. 

Fig.  8.  A  similar  spore,  representing  a  more  advanced  stage  in  the  segmentation. 

Fig.  4.  Zoospores  escaping  from  the  conidium. 

Fig.  5.  A  zoospore  more  highly  magnified,  showing  the  two  cilia. 

Fig.  6.  Same  as  Fig.  5,  havmg  lost  its  cilia  and  assumed  a  definite  shape. 

Figs.  7  and  8.  The  same,  pushing  out  germ  tube. 

Fig.  9.  The  shaded  portion  reprensets  a  fragment  of  mycelium  of  the  Mildew  grow- 
ing between  the  cells  of  the  host  plant,  a,  a,  suckers  or  haustoria  (after 
Farlow). 

Fig.  10.  A  group  of  fructiferous  filaments  or  conidiophores,  which  have  grown  out 
of  the  leaf  through  one  of  the  **  breathing  pores"  (after  Comu). 

Fig.  11.  Fecundation  of  the  odspore  from  a  sample  found  in  the  tissue  of  a  mildewed 
leaf,  a,  the  antheridiimx  when  about  to  emit  its  protoplasm  into  the 
o6goniimx  (after  Viala). 

Fig.  18.  An  oospore,  or  **  winter  spore"  (after  Comu). 

EXPLANATION  TO  PLATE  H. 

CONIDIA,  ASCUS-FRUrr,  ETC.,  OF  UNCINULA  SPIRALIS,  B.  AND  C. 

Fig.  1.  Myceliimx  from  surface  of  grape  leaf,  showing  two  haustoria  and  three  up- 
right conidiophores  in  different  sta^^  of  growth.  At  the  right  above  are 
two  mature  conidia,  one  of  wluch  is  represented  as  just  detached  from  its 
support. 

Fig.  9.  A  germinating  conidium,  or  summer  spore.  The  spore  may  ^ve  rise  to  one 
or  several  germ  tubes.  These  spores  serve  for  the  propagation  of  the  fun- 
dus throuen  the  summer  and  autumn. 

Fig.  8.  Epidermis  of  grape-berry  upon  which  the  mycelium  of  UneintUa  has  grown. 
Much  enlarged;  to  the  unaided  eye  the  effects  of  the  myccdium  on  the 
berry  are  visible  as  brown  lines,  dots,  or  blotches. 

Fig.  4.  Perithecium,  or  ascus-f)niit,  showing  pseudoparenchymatous  structure;  the 
coiled  arms,  or  appendages;  and  tiiree  escaping  asci  with  the  inclosed 
spores — winter  spores,  thecaospores,  or  ascospores,  as  they  are  variously 
called.  The  normal  number  or  spores  is  six.  The  oonidia  occur  tiirough- 
out  the  season;  the  perithecia  are  formed  in  autumn. 

EXPLANATION  TO  PLATE  HI. 

YABIOUS  STAGES  m  THE  DEVELOPMENT  OF  PHYSAL03PORA  BIDWELUI,  SACC 

Fig.  1.  A  fragment  of  epidermis  of  a  diseased  berry,  showing  five  of  the  black  poi 
tulee  formed  by  the  development  of  the  pycnidia.  From  four  of  thes^ 
slender,  contorted,  worm-like  filaments  are  being  extruded;  these  are  tt 
stylospores  held  toother  by  a  kind  of  mucilage. 

Fig.  2.  A  section  through  a  bit  of  the  b^rry,  including  an  immature  pycnidium  0 
and  spermagonium  (S).  At  O  is  the  osteolum  of  the  pycnioium,  throng 
which  the  spores  escape  at  maturity,  m  m  are  dark-brown,  septate  m: 
celial  threads  from  the  conceptacles. 

Fig.  8.  A  section  of  a  portion  of  a  pycnidium,  more  highly  magnified,  showing  it 
basidia,  or  the  stalks  upon  which  the  stylospores  are  borne,  and  seven 
detached  spores. 

Fig.  4.  Section  through  the  exterior  portion  of  a  pycnidium,  showing  conidiophoK 
and  conidia  growing  from  the  siurfaoe. 

Fig.  5.  Three  stylospores  germinating. 

Fig.  6.  A  section  through  the  perithecium  or  conceptacle  of  the  ascosparoos  font 
showing  the  asci,  &c. 

Fig.  7.  Two  separate  asci,  showing  the  eight  sporidia  in  each. 

Fig.  8.  An  ascus,  inclosing  eight  sporidia,  found  June  2, 1886,  in  grape  (destroyc 
in  1885  by  Black-Rot)  kept  for  a  week  in  moist  air.  From  camera-lucid 
sketch  made  by  Erwin  F.  Smith  in  the  laboratory  of  the  University  < 
Michigan.  Mr.  Smith  notes  that  the  **reiceptacles  containing^  the  asci  ai 
numerous,  and  the  asci  themselves  abundant." 

Fto.  9.  Four  of  the  sporidia  that  have  escaped  ftom  an  asoua. 
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EXPLANATION  TO  PLATE  IV. 

THE  ANTHBACNOSE  OF  THB  GRAPE  (SPHACELOMA  AMFELINUM,  DE  BABT). 

}.  1.  A  bunch  of  Elvira  grapes  partially  destroyed  by  anthracnose.  Received 
from  G.  Wanner,  Walhalla,  S.  C,  June,  1886. 

J.  2.  Vertical  section  (enlarged)  of  diseased  berry,  showing  epidermis  and  sub- 
epidermal tissue.  The  basidia  develop  large  numbers  of  spores  (conidia), 
which  lie  immediately  beneath  the  epidermis,  a,  and  finally  rupture  the 
latter  and  escape,  b. 

.  8.  Section  similar  to  &  of  Fig,  2,  but  more  enlarged.  Here  we  have  a  mass  of 
basidia  differentiated  into  spores,  and  resting  upon  a  bright-colored 
stroma,  b,  beneath  which  «  is  a  dark  layer  of  diseased  tissues,  which  grad- 
ually passes  into  the  deeper  sound  tissue,  d.  The  ruptured  epidermis  is 
seen  at  a. 

.  4.  Mature  spores,  much  magnified.  These  are  usually  thin  walled  and  trans- 
parent, with  one  or  more  bright  spots. 

5.  Same  as  Fig.  4,  but  germinating,  lliis  fungus  probably  exists  in  other  forms, 
vet  unknown,  ue  Bary  has  found  spermagonia  associated  with  Sphace- 
loma,  but  has  not  been  able  to  determine  whether  they  belong  to  it. 

EXPLANATION  TO  PLATE  V. 

»5IDIA,  CX>NIDIOPHORES,  AND  INTERNAL  MYCELIUM  OF  CEBCOSPORA  APn,  FBIES. 

.  1.  The  usual  api)earance  of  a  leaflet  of  celery  when  attacked  by  blight. 

.  2.  A  much-nullified  transverse  section  of  leaflet,  showing  mycelium  travers- 
ing the  loose  tissue  to  pass  through  a  stoma  on  the  lower  surface  and  de- 
velop linear,  clavate^  septate,  colorless  conidia. 

.  8.  A  group  of  conidiophores  pushing  out  of  a  stoma,  as  in  Fig.  2,  but  more  en- 
larged; conidia  attached  and  separated. 

.  4.  Another  and  older  group  of  conidiophores  with  conidia. 

.  5.  Germinating  conidia. 

.  6.  Internal,  transparent,  branching,  septate  mycehum. 

.  7.  A  new  growth  from  a  conidio^ore  (two  months  dry  in  herbarium)  after 
soaking  twelve  hours  in  water.  The  infected  leaves  were  brought  in  from 
the  market  in  October,  and  this  drawing  was  made  in  December. 

EXPLANATION  TO  PLATE  VL 
./h    the  oranoe-leaf  scab— cladosporium  sp. 

3. 1.  Diseased  leaves  and  twi£^.    Received  from  Ocala,  Fla.,  June,  1886. 

i>.  2.  Small  portion  of  a  leaf,  considerably  magnified  to  show  the  wart-like  ex- 
crescences in  various  stages  of  growth. 

Q.  3.  A  vertical  section  throug^h  one  of  the  older  excrescences,  showing  stroma, 
conidiophores,  and  conidia — of  the  fungus  growing  upon  it. 

EXPLANATION  TO  PLATE  VIL 

005IDIOPHOBES  AND  CONIDIA  OF  PHYTOPHTHORA  INFESTANS,  DE  BART. 

to.  1.  A  luxuriant  hypha  filled  with  granular  protoplasm,  and  bearing  four  imma- 
ture conidia.  Hie  entire  hypha,  a  considerable  portion  of  which  is  not 
here  represented,  consisted  of  a  single  cell.  Camera  sketch,  February  5, 
1886.  The  specimen  was  grown  from  sowings  of  conidia  made  in  moist 
air  one  week  previous  on  the  cut  surface  of  a  sound  potato.  At  a  later 
stage  of  growth  the  conidia  are  partitioned  off  by  cross-wal^^  and  the 

^  protoplasm  largely  disappears  from  the  branches.  In  old  conidiophores, 
at  irregular  intervals  a  tew  cross-walls  are  occasionally  to  be  found.    No 

.         septa  were  observed  in  the  internal  mycelium. 

^- «.  A  conidiophore  with  mature  conidia  in  place.  The  spores  fall  off  easily 
when  mature,  especially  if  in  contact  with  water.  This  conidiophore  grew 
from  a  solid  white  portion  which  was  cut  from  the  interior  of  a  diseased 
tuber  (one  somewhat  brown-spotted  only),  and  placed  in  moist  air,  the 
mycelium  having  been  previously  detectea  in  this  part  of  the  tuber.  The 
figure  shows  the  characteristic  flask-shaped  swellings  of  the  conidiophores 
and  the  manner  of  attachment  of  the  conidia.  The  specimen  was  exam- 
ined dry.  with  a  low  power.  The  figure  has  been  enlarged  froma  camera 
iksteh,  DMomber  16, 1886. 


138  R£POBT  OF  THB  OOMMISSIONBB  OF  AGBICULTUBE. 

• 

Fia.  6.  Comdiophore  and  ripe  conidia  from  a  growth  on  the  cat  surface  of  a  tnber. 
Three  conidia  have  fallen  off  at  pointB  indicated  by  the  flask-shaped  swell- 
IngB.  The  conidia  vary  Bomewnat  in  size,  as  shown.  The  one  still  at- 
tached shows  bj  comparison  the  average  size.  Blxamined  in  water. 
Camera  sketch,  December  4, 1885. 

BZPLANATION  TO  PLATE  Vm. 

SPOT  DISSASB  OF  OBCHABD  QBASS. 

Fta.  1.  A  portion  of  a  leaf  of  Dactylia  gUmerata,  showing  the  characteristic  spots, 

of  the  disease. 
Fia.  8.  A  sectipn  through  the  leaf  at  one  of  the  spots,  showing  the  fungus  causing 

the  disease. 
Fia.  8  A.  Spores  of  the  fungus,  germinating. 
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REPORT    OF    THE    MICROSCOPIST. 


8iB:  I  have  the  honor  to  submit  herewith  my  fifteenth  annual  re- 
port. In  consequence  of  an  increasing  demand  for  information  regard- . 
mg  the  characteristics  of  butter  substitutes,  I  have  found  it  necessary 
to  devote  most  of  m;j^  time  during  the  past  year  to  the  further  inves- 
tigation of  the  polarizing  properties  of^animal  and  vegetable  fats,  as 
detennmed  by  the  use  of  the  microscope,  and  to  devising  such  other 
feady,  sure,  jret  inexpensive  methods  of  distinguishing  oleomarga- 
rine from  milk  butter  as  may  be  readily  employed  by  microscopists 
uid  others. 

The  recent  enactment  by  Congress  of  an  oleomargarine  law,  which 
B  severe  in  its  penidties,  has  rendered  it  all  the  more  important  that 
he  methods  employed  in  the  detection  of  butter  substitutes  should 
e  of  the  most  reliable  character,  so  that  on  the  one  hand  no  one  may 
enniustly  punished  for  a  violation  of  national  or  State  law,  or  on 
lie  other  allowed  to  escape  its  penalties. 

Pending  the  appointment  of  a  microsoopist  in  the  Bureau  of  Inter* 
al  Revenue  ana  the  fitting  up  of  a  laboratory  in  that  Bureau,  I  have 
lade  a  number  of  examinations  of  suspected  butter,  at  the  request 
^the  Commissioner  of  Internal  Revenue,  some  of  which  proved  to 
9  oleomargarine. 

I  have  devised  during  the  present  year  a  new  and  reliable  method 
>  detecting  cotton-seed  oil,  benne  oil,  and  ground-nut  oil  in  oleomar- 
Krine  or  otner  butter  substitutes.  I  have  also  detected  borax  in  but- 
fi  oleo,  neutral  lard,  oleomargarine,  and  butterine,  not  observed 
Bretofore.  I  have  found  borax  in  each  of  twenty  samples  of  butter 
icently  received  from  the  State  of  Illinois.  In  December  last  a  but- 
f  dealer  of  this  city  received  from  a  New  York  firm  ten  tubs  of 
hat  was  represented  as  fresh  butter.  The  lack  of  butter  odor  led 
ie  merchant  to  suspect  that  he  had  received  oleomargarine.    At  his 

auest  I  exan^ned  samples  of  this  butter  under  the  microscope,  but 
led  to  discover  in  them  crystals  of  fats  common  to  oleomargarine, 
hile  well-defined  crystals  of  borax  (polarizing  bodies)  were  present 
I  abundance.  On  boiling  these  samples  the  atmosphere  of  the  room 
wame  highly  charged  with  the  odor  of  butter.  Repeated  exi)eri- 
lents  satisfied  me  that  all  the  samples  were  old  butter  deodorized 
ith  borax  and  by  other  means. 

The  following  paragraph  from  the  columns  of  the  New  York  Sun, 
^published  in  the  Farmers*  Review  June  23, 1886,  may  give  a  clew 
)the  reason  for  adding  borax,  a  deodorizing  salt,  to  old  Dutter: 

A  ^ooetB  of  renorating  old  and  rancid  butter,  now  being  worked  at  New  Hamp- 
•fifOnnge  Ckninty.  New  York,  as  foUo^pre:  The  rancid  stock  is  purchased  in  New 
<^lc  City  and  in  Western  markets,  and  costs  the  concern  an  average  of  10  cents  a 
'^"^  At  the  renovating  works  it  is  placed  in  large  vats  and  surrounded  bj  boil- 
's ntar.  When  the  butter  is  heated  to  the  right  degree  all  impurities  rise  to  the 
iitiot  of  the  melted  compound.    They  are  skimmed  o£f ,  and  the  remaining  liquid 

(189) 
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BBEF-FAT. 

Crystals  of  beef -fat  are  very  tmlike  those  found  in  what  is  taom 
comineroially  as  '*  oleo."  Manufacturers  of  oleomargarine  generall] 
prefer  oleo,  because  it  is  more  digestible  than  beef -fat  and  approachei 
nearer  the  character  of  pure  butter.  Rendered  beef -fat,  when  cooled 
shows  crystals  of  a  branched  and  foliated  character,  radiating  fromi 
common  center  and  very  distinctly  marked,  Plate  I  represents  crya 
tals  of  the  fat  of  the  omentum,  kidney,  marrow  of  femur,  and  rouiM 
of  beef.  (See  Figs.  21,  22,  23,  and  24.)  Generally  each  group  o 
branches  is  imbedded  in  a  mass  of  translucent  fat  (see  Fig.  23,  rlicte  I) 
imperfectly  represented  by  photography,  yet  distinctly  seen  by  tb 
microscope. 

OLEO. 

''Oleo,''  an  extract  of  beef -fat,  is  used  verv  extensively  in  oombi 
nation  with  neutral  lard,  which  gives  the  su  ostance  toughness,  i)r& 
vents  it  from  crumbling,  and  produces  a  closer  resemblance  to  out 
ter.  Butter  substitutes  thus  made  cut  and  spread  on  bread  lib 
butter.  As  sold,  oleo  is  not  unlike  butter.  It  has  a  slight  taste  oi 
butter  when  fresh,  but  is  much  firmer  to  the  touch.  It  has  also  t 
slight  animal  odor.  Every  specimen  I  have  examined  has  contained 
borax,  used,  as  I  am  informed,  for  the  purpose  of  destroying  the  ani- 
mal odor.  This  it  accomplishes  to  a  great  extent.  When  oleo  is 
heated  to  a  temperature  of  about  300^*  F.  and  cooled  slowly,  it  yielda 
crystals  of  a  globose  form,  which  exhibit  a  cross,  as  in  Fig.  17,  Plate  L 
These  break  up  in  course  of  time  into  highly  stellate  forms,  the  spines 
of  which  resemble  thorns  and  proceed  from  a  common  center  (see 
Fig.  18).  The  primary  oleo  crystal  is  generally  of  a  rich  orange  color, 
although  it  sometimes  appears  pure  wnite  ana  very  small,  say  about 
the  one-thousandth  of  an  mch  in  diameter.  (See  description  of  oleo 
crystals,  Plate  IV. )  I  have  produced  oleo  crystals  as  large  as  the  one- 
hundredth  of  an  inch  in  diameter  by  boiling  Armour's  oleo  with  yel- 
low oxide  of  lead.  These  have  a  dull  orange  color  and  appear  very 
smooth.  They  also  break  up  into  highly  spinous  crystals,  but  as 
thus  far  observed  do  not  show  such  forms  as  Figs.  6,  6,  7  and  8.  com- 
mon  to  butter.  Plate  I.  See  the  spinous  crystals  of  oleo,  Plate  fV,  as 
compared  witn  tertiary  crystals  or  butter,  9,  10,  11,  and  12,  and  with 
those  of  lard,  19  and  20,  Plate  I.  Compare  also  crystals  of  beef-fat, 
21,  22,  23,  and  24^  with  those  of  oleo. 

I  have  found  in  all  my  experiments,  using  fresh  material,  that 
when  oleo  is  boiled  in  cotton-seed  oil,  say  one-third  oil  to  two-thirds 
oleo,  the  globose  crystals  are  invariably  small  as  compared  with  those 
of  butter.  In  color  the  butter  crystal  is  either  yellow  or  pure  white, 
while  the  oleo  crystal  is  of  a  deep  orange  or  white.  In  butter  the 
small  immature  secondary  crystals.  Fig.  2,  Plate  I,  represented  by 
small  white  globose  bodies,  differ  from  the  very  small  crystals  in  ¥ig. 
17,  which  show  a  cross,  however  minute  they  may  be.  Compare 
also  the  butter  crystal,  Fig.  1,  Plate  I,  110  diameters,  with  the  oleo 
crystals,  Fig.  17,  140  diameters.  Oleo  crystals,  Fig.  2,  Plate  IV, 
are  also  140  diameters,  and  represent  the  largest  crystals  of  oleo  I 
have  seen,  produced  without  the  aid  of  chemicals.  In  Plate  IV, 
Figs.  1,  2,  4,  and  11,  represent  globose  crystals  of  boiled  oleo  as  seen 
by  polarized  light;  Figs.  3,  5,  6,  7,  8,  and  ()  their  first  change  in  proc- 
ess of  decay,  ^ig.  12  represents  a  crystal  of  oleo  and  neutral  lard 
compounded  with  salt  ana  water  and  boiled  after  the  fashion  proposed 
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feasor  Weber.  The  photograph  is  a  reproduction  of  one  sent 
'easor  Weber  with  the  statement  that  he  could  not  distinguish 
ial  thus  made  from  real  butter,  represented  by  Fig.  10,  as  pho- 
ed  by  Professor  Detmers.  Boiled  butterine  {Figs.  13  and  15), 
was  equally  indistinguishable,  whereas  13  and  16  are  simply 
presentations  of  the  oleo  crystal.  Fig.  14  is  a  photograph, 
ate  Doctor  Persh,  of  a  crystal  of  boiled  butter.  On  contrast- 
butter  photographs  of  Plates  I,  II,  and  III  with  those  of  the 
ate  lY),  the  difference  is  seen  to  oe  great.  But  it  should  be 
L  mind  that  in  the  practical  work  .of  detecting  a  butter  sub- 
nr  the  microscope  the  suspected  substance  must  be  examined 
he  unboiled  condition.  The  oleo  crystals  alluded  to  are  ab- 
ill  commercial  butter  substitutes. 

KBUTBAIi  LABD. 

ml  lard  is  a  product  of  leaf -lard  rendered  at  the  lowest  possi- 
3erature.  It  is  said  that  soda  or  a  small  portion  of  potash 
L  the  rendering  facilitates  the  maceration  of  the  adipose  tissue 
ires  a  greater  amount  of  the  product.  The  remnants  of  tissue 
srally  observed  in  the  lard  thus  treated  by  means  of  trans- 
light,  and  appear  as  brown  bodies  frequently  enveloped  in 
I  of  oil.  Neutral  lard  in  bulk  is  whiter  than  common  lard  or 
and  contains  less  stearin  than  the  former,  is  firmer  to  the 
nd  is  deodorized  with  borax.  The  crystals,  when  immature, 
I  as  compared  with  butter  c^stals,  measuring  about  one  two- 
dths  of  an  inch  in  diameter,  sometimes  showmgafaint  cross, 
n  large  and  well  formed  they  do  not  exhibit  a  cross.  These 
are  composed  of  acicular  spines,  proceeding  from  a  common 
16  seen  in  Fig.  5,  Plate  VI. 

OLEOMABGABINS. 

ae  cases  freshly  made  oleomargarine,  in  consequence  of  being 
Y  chj^ed  in  the  final  stage  of  manufacture,  shows  no  fatty 
when  examined  under  the  microscope, 
e  lately  discovered  that  a  small  portion  of  oleomargarine  of 
racter,  mounted  on  a  glass  slide  3  by  1  inch,  under  a  cover- 
^ated  over  a  spirit-lamp  until  the  oleomargarine  melts,  and  then 
lowly,  or  until  the  fatty  compound  appears  whitish  (a  process 
t  five  minutes'  duration),  is  seen  on  examination  unaer  the 
ope  in  the  beautif idly  crystallized  forms  common  to  artificial 
Should  the  specimen  prove  to  be  largely  composed  of  stearin, 
tals  wUl  be  auite  large  and  well  defined,  and  may  be  observed 
ct  of  crystallizing.  Figure  10,  Plate  V,  represents  specimens 
haracter.  Severed  samples  of  oleomargarine  containmg  large 
es  of  stearin  reduced  with  oil  to  the  consistency  of  butter,  col- 
imitate  butter,  have  been  forwarded  to  this  Department  dur- 
present  year  bv  the  Hon.  J.  K.  Brown,  dairy  commissioner  for 
e  of  New  York. 

far  i  have  not  found  any  commercial  oleomargarine  that  has 
examination  by  plain  or  polarized  light,  exhibited  at  once 
ined  crystals  of  fats. 

rRAOnOK  OF  COTTON-SBEI)  OIL  FROM  OLEOMAR0ARINB. 

I  a  paper  relating  to  the  detection  of  oleomargarine  before 
mc^  section  of  we  American  Association  for  the  Advance- 
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ment  of  Science,  August,  1886,  at  Buffalo,  and  exMbited  about  liaL 
an  ounce  of  cotton-seed  oil  which  I  had  drained,  by  a  simple  method 
from  a  sample  of  oleomarganne. 

When  I  test  for  cotton-seed  or  benne  oil  in  oleomargarine  or  othei 
butter  substitute  I  boil  about  six  ounces  of  the  sample  and  allow  i 
to  cool  and  granulate,  the  object  of  which  is  to  facilitate  the  escape  o: 
the  oil  through  the  interstices  formed  by  the  fatty  ^anules.  Having 
thus  secured  the  most  favorable  conditions  for  drainage,  I  remove  thi 
oil  by  means  of  a  Bunsen  filter-pump.  (See  Plate  VII. )  By  this  meani 
I  have  procured  within  a  few  hours,  at  a  temperature  of  about  78°  F. 
about  a  gill  of  cotton-seed  oil  from  three-fourths  of  a  pound  of  oleo 
margarine.  When  the  oil  is  in  excess  it  may  be  drained  at  a  lowei 
temperature.  The  oil  of  butter  may  be  removed  in  this  way  to  t 
great  extent,  but  requires  a  higher  temperature  to  operate  weE 
About  78°  F.  is  suitable  for  some  varieties  of  butter.  Butter  oil, 
cotton-seed,  benne,  and  other  oils  may  be  readily  distinguished  one 
from  the  other  by  well-known  tests.  At  65°  F.  oil  of  butter  is  fluid 
Cotton-seed  and  other  oils  used  in  oleomargarine  are  liquid  at  a  mudi 
lower  temperature  than  oil  of  butter.  Wnen  a  foreign  oil  is  found 
in  a  substance  sold  as  pure  butter  the  substance  thus  compounded  is 
an  oleomargarine  under  the  law. 

THE  BUNSEK  FILTER-PUMP. 

Plate  VII  represents  the  ordinary  Bunsen  filter-pump.  The  pump 
at  A  is  firmly  attached  to  a  faucet  which  has  a  good  now  of  water. 
The  water  flows  through  to  B,  thereby  exhausting  the  air  from  the 
bottle  C,  through  the  tube  E,  and  in  turn  from  the  bottle  D  through 
the  connecting  tubes  F.  The  oleomargarine,  previously  boiled  and 
freed  from  water  by  decantation  and  cooled,  is  put  into  the  funnel  G, 
into  which  a  coarsely  perforated  platinum  cone,  filled  with  absorbent 
cotton,  has  been  fitted.  The  water  is  now  turned  on  and  the  appa- 
ratus set  to  work.  As  the  air  is  exhausted  from  the  two  bottles  Qie 
oil  in  the  oleomargarine  is  forced  through  into  the  bottle  D.  The 
identity  of  the  oil  is  then  tested.  Two  bottles  are  used,  so  that  in 
case  of  any  inequality  in  pressure  or  flow  the  water  backs  into  C  and 
not  into  D,  thus  preserving  the  oil  resulting  from  the  operation  free 
from  water  or  any  foreign  substance. 

COTTON-SEED  OIL  USED  IN  OLEOMARGARINE. 

The  United  States  Dispensatory  thus  describes  cotton-seed  oil, 
which  is  used  as  a  constituent  of  oleomai:garine  in  some  factories: 

Bleached  cotton-seed  oil  ia  x)erfectly  transparent  and  has  a  pale  straw  color,  ^ 
bland,  nut-like  taste,  and  a  neutral  reaction.  Its  specific  gravity  at  IS*"  C.  (59**  F.)  i< 
.925— .927  (.920— .930.  U.  S.  P.);  that  of  crude  oil  .930— !932.  It  is  very  sparin^^ 
soluble  in  alcohol,  but  dissolves  readily  in  ether,  chloroform,  benzine,  &c.  Kear  5"  C^ 
(41*"  F.)  the  oil  begins  to  deposit  palmatin,  but  it  does  not  congeal  until  cooled  to  -^t: 
or  —2'*  C.  (30*'  or  28.4**  F.).  Exposed  to  the  air  the  oil  gradually  thickens,  but  it  doci* 
not  solidify.    Cotton-seed  oil  consists  chiefly  of  olein  and  palmatin. 

BENNE  OIL.  . 

The  following  characteristics  of  benne  oil,  used  in  the  manufacture 
of  oleomargarine,  are  also  from  the  Unitmi  States  Dispensatory: 

Benne  oil  has  a  yellow  color,  usually  of  a  deeper  hue  than  expressed  ahnond  otM- 
Is  thinner  at  ordinary  temperatures  than  most  other  fixed  oils,  is  nearly  inodorous  ^ 
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ud  has  a  bland  and  agreeable  peculiar  taste;  and  the  specific  graTity,  .928*  at  15**  C. 
(jSt  F.).  Near  the  freezing  point  of  water  it  becomes  opaque,  and  congeals  usually  at 
iboat  -5**  C.  (28**  F.),  while  the  oil  extracted  by  solvents  congeals  at  about  S"*  C.  (41" 
f.l  fonning  a  yellowish-white  mass.  It  is  a  non-drying  oil,  and  on  exposure  to  air 
does  not  readily  turn  rancid.  Oil  of  benne  is  obtained  by  subjecting  benne-siseds  to 
piesBore.  Hie  yield  is  in  the  neighborhood  of  50  per  cent,  of  the  weight  of  the 
leeds.  About  14,000  gallons  of  this  oil  were  imported  into  the  United  States  in  1876 
and  126;371  gallons  in  1888. 

PEANUT  OIL. 

This  oil,  SO  much  used  in  the  manufacture  of  oleomargarine,  is  thus 
deecribed  by  the  same  authority: 

It  is  prepared  from  Arachis  hypogcB^  Linne  (Bentley  and  Trimen  Med.  Plants,  p. 
75),  an  <^wniia1  herb  indigenous  to  tropical  America,  and  now  cultivated  throughout 
t^  tropics.  It  is  known  in  Brazil  as  amendaim  or  mandobim.  The  seeds  contain 
tboat  45  per  cent,  of  oil.  This  is  pale  yellow,  thin,  has  the  density  .920,  and  a  jpe- 
cohar  nutty  flavor,  becomes  turbid  at  about  8**  C.  (87.4''  F.),  and  congeals  near — 5  C. 
(23"  F.).  Niteous  acid  causes  the  oil  to  congeal  to  a  whitish  mass;  nitric  acid  colors 
it  reddish,  and  sulphuric  acid  ^rayish-yeUow,  then  ^een-brown.  It  consists  of  the 
glyoerides  of  palmitic,  arachtCj  and  hypogosic  acids.  The  latter  crystallizes  in 
needles,  which  melt  near  85*"  C,  (96*"  F.)  Under  the  name  of  katchung  oil  this  oil  is 
largely  used  in  India  in  the  place  of  olive  oiL 

BUTTEB  TESTS  COBBOBORATED. 

The  lotva  State  Register,  of  the  9th  of  January,  1887,  corroborates 
these  tests  in  the  following  words: 

The  correctness  of  butter  tests  is  a  matter  of  interest  to  every  citizen  of  Iowa,  and 
ttie  course  of  the  Government  officials  in  this  matter  has  been  closely  watched.    The 
lesoH  €d  t|se  recent  tests  made  in  this  city  had  a  very  beneficial  effect  upon  public 
sentiment,  which  will  be  emphasized  by  the  knowledge  that  Dr.  Field,  of  this  city, 
has  made  a  careful  microscopic  test  of  the  same  samples  and  fully  corroborates 
ererj  one.    In  conversation  with  a  Register  scribe  y^terday,  Mr.  Schermerhorn 
made  the  following  statement  of  these  last  tests:    '*  In  view  of  the  fact  that  the  re- 
fiahitity  of  butter  tests  have  been  brought  into  question,  I  desire  to  state  that  I  fur- 
nished to  Dr.  A.  G.  Field,  of  this  city,  eight  packages  of  butter  and  mixtures  for 
midoBoopical  testing.    They  consisted  of  various  mu:tures  of  lard,  salt,  butter,  but- 
tearine,  and  also  pure  butter  of  varieus  ages  and  modes  of  manufacture.    With  the 
exception  of  one  package  of  genuine  butter  four  years  old  they  all  had  the  ap- 
pearance of  good  Dutter.    They  were  numbered  and  the  composition  of  each  re- 
corded, but  (3  which  Dr.  Field  knew  nothing  before  making  the  examination.    In 
every  case  his  report  was  correct.    He  stat^  that  he  followed  the  method  of  Dr. 
Thomas  Taylor,  of  Washington,  D.  C,  relying  principally  upon  the  form  of  crystal 
and  the  use  of  polarized  light. 

THOMAS  TAYLOR, 

Microscopist. 

Hon.  NORHAN  J.  COLMAM, 

Commissioner. 
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PLATE  I. 

GRTSTALUNB  FORMATIONS  OF  BUTTEB  AND  FATS. 

Figs.  1,  2,  8,  and  4.  Represent  primary  crystals  of  batterT    x  80  to  110. 

FlOB.  6  AND  6.  Secondary  crystals  forming  within  primary  crystals. 

FlOB.  7  AND  8.  Secondary  crystals  which  have  separated  from  the  primary  form 
X  80  to  110. 

Fios.  9,  10,  AND  11.  Tertiary  crystals  of  butter,    x  80  to  140. 

Fio.  12.  Tertiary  passing  into  the  amorphous,    x  140. 

FlQB,  18, 14, 15,  AND  16.  Represent  oleomargarine,    x  80  to  110.  ' 

Fig.  17.  Oleo  x  140.  This  crystal  is  not  found  in  unboiled  oleomargarine. 

Fig.  18.  Oleo  in  its  second  sta^e,  as  seen  in  oleomargarine  as  sold. 

Figs.  10  and  20.  Conmion  lard,    x  140  to  400. 

Figs.  21,  22,  28,  and  24.  Crystals  of  beef -fat  from  yarious  tissues  of  the  ox.    (Omen- 
tum, kidney,  marrow  of  the  femur,  and  round.)  i 

PLATE  n. 

GBTBTALLINB  FOBXATIONB  OF  BUTTER  AND  FATS,  AS  S|CBN  BY  POT.ARTZED  UOBT  A5D 

8ELENITE  PLATE. 

Figs.  1,  2,  8,  and  4.  Represent  primary  crystals  of  butter,    x  80  to  110. 

Figs.  5  and  6.  Secondary  crystals  forming  within  the  primary. 

Figs.  7  and  8.  Secondary  crystals  which  naye  separated  from  the  primary  fonxis. 
X  80  to  110. 

Figs.  9, 10,  and  11.  Tertiary  crystals  of  butter,    x  80  to  140. 

Fig.  12.  Tertiary  passing  into  the  amorphous,    x  140. 

Figs.  13,  14,  15,  and  16.  Represent  oleomargarine,    x  80  to  110. 

Fig.  17.  Oleo.    x  140. 

Fig.  18.  Oleo  in  its  second  stase.    x  140. 

Figs.  19  and  20.  Common  lard,    x  150. 

Figs.  21,  22,  28,  and  24.  Crystals  of  beef -fat  from  yarious  tissues.    (Omentum,  kid- 
ney, marrow  of  femur,  and  ro\md.) 

PLATE  m. 

GBTBTALLINE  F0BHATI0N8  OF  BUTTER. 

Figs.  1,  2,  8,  6,  8.  9, 12,  and  14.  Primary  crystals  of  normal  butter,    x  80  to  110. 
Figs.  4,  7,  and  10.  Primary  crystals  showing  '* secondaries'*  forming. 
Figs.  18  and  16.  Secondary  crystals  of  butter,    x  80  to  140. 
Figs.  5  and  11.  Tertiary  crystals  of  butter,    x  §0  to  140. 

PLATE  IV. 

CRYSTALLINE  FORMATIONS  OF  OLEO  AND  BUTTER. 

Figs.  1,  2,  4,  and  11.  Crystals  of  boiled  oleo  (Armour),    x  70  to  140. 

Figs.  8,  5,  6,  7,  8,  and  9.  Crystals  of  boiled  oleo  in  process  of  decay.    Such  fomu 

are  frequently  obseryed  in  oleomargarine,    x  140. 
Fig.  10.  The  butter  crystal  as  photographed  by  Detmers. 
Fig.  12.  A  crystal  of  oleo  and  lard  maoe  by  Professor  Weber,  which  he  says  cannot 

be  dlBtingmshed  from  that  of  the  pure  butter.    (See  Figs.  10  and  14.) 
Figs.  18  and  15.  Crystals  of  boiled  butterine  as  prepared  by  Professor  Weber  anc 

photographed  by  Professor  Detmers,  representing  the  butter  crystal  accord 

mg  to  Professor  Weber. 
Fig.  14.  The  true  butter  crystal,  photographed  by  the  late  Dr.  Bernard  Persh. 

Compare  the  aboye  plate  with  the  transition  stages  of  butter  crystals,  Plate  L 

PLATE  V. 

CRYSTALLINE  FORMATIONS  OF  OLEO  AND  OLEOMARGARINE. 

Fig.  1.  Boiled  oleo  by  plain  light,  exhibiting  spines,    x  140. 
Fig.  8.  Boiled  oleo  by  jwlarized  light,  showing  a  cross,     xl  40. 
Figs.  2,  4,  5,  6,  9, 11, 12, 13, 14,  and  15.  GenersS  appearance  of  oleomargarine  as  sol 
in  the  market,    x  75  to  110. 
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Tlute  v. 
LINE  FORMATIONS  OF  "OLEO  "  &  OLEOMARGINE.     BOILED  AND  RAW. 


Platb  VI. 
TALLINE   FOKMATIONS   OF  LARD  AND  OTHF.B   FATS. 
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SPORT  OF  CHIEF  OF  FORESTRY  DIVISION. 


liR:  I  hAve  the  honor  herewith  to  transmit  my  annual  report  for 
current  year,  embracing  in  its  first  part,  besides  the  outline  of 
rk  pursuM  in  this  Division,  a  brief  review  of  the  questions  which 
leriie  the  consideration  of  Government  action  in  regard  to  a  forest 
icy,  and  also  an  account  of  the  present  condition  of  forestry  in  the 
ited  States.  In  the  second  part  I  have  attempted  to  state  briefly 
elementary  principles  which  must  be  understood  before  we  can 
»e  to  establish  a  successful  forest  management.  In  this  part  the 
>n-asked  questions,  "What  to  jplant"  and  "How  to  plant"  have 
jived  a  broad  consideration,  such  alone  as  can  be  given  to  them  in  a 
ort  of  limited  size  and  for  a  country  with  such  diversity  of  soil, 
aatic,  floral,  and  economic  conditions. 

beg  leave  to  report  that  with  the  studies  of  the  biology  of  our 
bar  trees,  just  inaugurated,  a  new  and  important  line  of  work  has 
n  begun,  which,  if  continued  in  the  same  spirit  as  undertaken,  • 
Y  eventually  form  the  basis  of  future  American  forestry;  teaching 
the  life-history  of  our  important  forest  trees  and  the  conditions 
)n  which  their  development  in  the  forest  depends;  deducing  from 
lervations  made  from  practical  rather  than  botanical  pomts  of 
iw  rules  of  management  directly  applicable  to  the  forester,  a  work 
ich  has  not  heretofore  been  systematically  attempted.  This  most 
cessary  work  will  naturally  require  a  series  of  years  of  patient 
)or  and  observation  before  the  results  can  be  generalized  upon  and 
iu;tically  applied.  It  can  only  be  expected  to  progress  satisfacto- 
j  if  Ul)eral  provision  is  made  for  those  engaged  in  it,  who  should 
persons  of  special  fitness,  with  ample  means  to  supply  needed 
imentary  knowledge. 

With  its  present  appropriation  the  Division  cannot,  in  my  opinion,  ^ 
tisfactorily  underisuie  extended  forest  statistical  inauiries,  and 
OTild,  therefore,  confine  itself  mainly  to  the  work  of  establishing  the 
3thods  upon  which  forest  planting  and  forest  management  can  be 
rried  on  in  our  country  with  our  native  timber  trees. 
The  distribution  of  seedlings,  the  only  satisfactory  manner  of  sup- 
fing  plant  material,  would  be  of  great  benefit  to  the  Western  tree 
inters  especially,  and  would  enlarge  the  area  of  forest  planting; 
t  without  facilities  to  grow  the  supply,  without  the  means  of  satis- 
in^the  demand  of  every  applicant,  ana  in  the  absence  of  a  discrim- 
iting  system  of  distribution,  this  mode  of  encouraging  forestry  has 
t  yet  l)ome  the  results  which  might  be  expected  from  it. 
^  will  appear  from  the  wordings  of  the  Act,  instituting  its  work  in 
B  year  1876,  the  Forestry  Division  was  originally  intended  to  fur- 
ih  data  upon  which  a  true  conception  might  be  formed  of  the  con- 
Son  and  importance  of  our  forests  and  forest  supplies,  and  by  pre- 
iting  the  methods  of  management  pursued  in  other  countries  to  aid 
B  legislator  in  formulating  a  forest  policy  for  this  country. 
rUs  work,  mainly  of  statistical  or  historical  character,  so  far  as 
Qeral  information  goes  may  be  deemed  concluded,  ana  although 
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the  forest  statistics  relating  to  our  own  country,  even  as  supplemented 
by  the  excellent  work  of  the  Tenth  Census  in  Volume  I  A,  cannot  be 
said  to  represent  more  than  approximations,  owing  to  the  insuflBciency 
of  funds  annually  allowed  for  the  difficult  and  elaborate  t^sk  of  such 
statistical  collection;  yet  the  information  embodied  in  the  four  vol- 
umes of  forestry  reports  issued  from  this  Department,  in  addition 
to  the  annual  reports  and  other  similar  forestry  publications,  official 
and  unoflBcial,  must  be  considered  suflBciently  extensive  to  f aifly  show 
the  deplorable  condition  of  our  forestry,  the  importance  and  need  of 
a  systematic  forest  policy,  its  bearings  upon  nationsJ  economy,  and 
its  requirements  at  tne  hands  of  legislators  as  well  as  of  wooa  con- 
sumers. 

That  a  more  general  and  practical  application  of  this  preliminary 
knowledge  cannot  yet  be  recorded,  may  be  due  to  the  difficulty  of 
extracting  from  the  mass  of  matter  accumulated  in  these  reports  the 
important  facts  upon  the  consideration  of  which  action  must  proceed. 
It  may  be  desirable,  therefore,  at  the  end  of  the  first  decade  of  for- 
estry investigations,  to  summarize  briefly  the  results,  and  to  present 
a  conoise  picture  of  our  present  forest  and  forestry  conditions. 

SIGNIFICANCE  OF  FORESTS. 

It  is  a  generally  recognized  fact  that  forests  have  always  been  im- 

Sortant  factors  in  the  national  life,  the  civilization  and  the  progressiye 
evelojpment  of  the  human  race. 

Their  influence  is  of  duplex  character — direct  and  indirect. 

As  sources  of  a  raw  material  which  enters  into  almost  every  branch 
of  human  industry  and  manufacture,  substitutes  for  which  are  not 
easily  found,  their  direct  importance  and  the  need  of  their  T)er|)etu- 
ation  is  obvious.  In  this  respect  the  forests  of  the  whole  world  might 
be  considered  tributary  to  our  markets ;  but  not  only  would  the  im- 
portation of  a  bulky  material  from  distant  parts  be  exceedingly  ex- 
pensive and  almost  ixnpracticable  for  the  enormous  quantities  re* 
quired  by  us,  but  other  nations  are  awake  to  the  danger  oi  diminished 
forest  products  and  are  restricting  their  wood  exports. 

The  question  of  a  home  supply  of  raw  material  is  nowhere  more 
iinportant  than  in  the  matter  of  forest  products. 

W  hile  for  more  than  a  century  alarmists  have  prophesied  a  dearth 
of  timber,  and  by  their  clamor  have  induced  more  careful  husbanding 
of  forest  resources  in  Europe,  apparently  their  prophecies  have  not 
been  f ultilled.  But  there  can  be  no  doubt  that  tne  conditions  favor- 
able for  a  fulfillment  of  such  predicted  danger  are  growing  with  the 
increase  of  the  world's  population  and  with  the  greater  requirements 
of  an  advancing  civilization.  While  in  many  cases  wood  is  success 
ftdly  supplanted  by  other  materials,  yet  the  substitutes  do  not  seen 
to  come  in  proportion  to  the  increasea  demand  and  decreased  supply 
There  can  be  no  doubt  that  wood  is  a  convehience  which  ought  to  b 
preserved  in  sufficient  quantity  for  the  use  of  the  human  race. 

The  tendency  of  nature  to  clothe  waste  places  with  wood  growtl 
has  been  claimed  as  sufficient  to  restore  the  ravages  made  upon  th 
timber  resources  by  man.  At  one  time  no  doubt  the  unaided  produc 
tions  of  nature  were  sufficient  to  provide  man  with  food  without  muc 
trouble,  making  the  use  of  plows  and  fertilizers  unnecessary.  Br 
the  present  era,  it  seems,  cannot  find  methods  intensive  enough  to  fee 
its  multitudes.  Nobody  would  deny  the  need  of  agriculture.  In  th 
same  maimer,  with  the  increasing  need  of  agricultural  lands,  th 
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Telegation  of  the  forest  to  the  poorer  soils  and  the  decrease  of  its  area 
fill  necessitate  intensity  in  methods  of  its  production  dnd  a  careful 
management— a  system  of  forestry. 

MECHANICAL  INFLUENCE. 

The  mechanical  influence  of  the  forests  on  mountain  slopes  and 
crests,  as  regulators  of  the  water  supply  in  springs  and  brooks  which 
feed  the  rivers  of  the  jplain,  and  in  counteracting  the  destructive  ten- 
dency of  these  waters,  is  abundantly  proved  and  well  understood.* 

The  amount  of  rain  which  reaches  the  soil  is  naturally  smaller  in 
the  forest  than  on  the  open  field;  but  in  the  forest  the  moss  and  leaf- 
mold  act  as  a  sponge,  absorbing  all  the  rain  or  snow  which  reaches 
them,  and  only  gradually  giving  up  the  same  to  the  soil,  while  the 
open  field,  and  stiU  more  the  denuded  hillside,  allow  the  water  to 
flow  off  rapidljr,  retaining  but  little  and  evaporating  a  large  amount. 

The  forest  is  the  great  reservoir  of  agricultural  lands,  giving  up 
gradually  throughout  the  season,  when  tney  are  most  needed  by  agn- 
culture,  its  stores  of  the  waters  falling  over  ita  area.  Rain  ana  snow 
to  a  large  extent  penetrate  the  forest  soil  down  to  the  impenetrable 

*Owing  to  the  short  time  eince  methodical  obeervations  have  been  inaugurated 
(miinlj  in  Germany),  and  the  complicated  nature  of  the  investigation,  the  numerical 
(iita  relating  to  forest  influences  are  still  exceedingly  incomplete. 

The  most  notable  figures,  so  far  more  or  less  definitely  established  as  general  aver- 
agn,  are  given  as  follows: 

The  temperature  of  the  soil  in  the  forest  (alwa^pi  meaning  a  weU-stocked  dense 
nowth)  is  tower  than  that  of  the  open  field;  m  spring,  by  28  per  cent. ;  in  summer, 
D7  M  per  cent. ;  in  autunm,  by  16  per  cent.;  in  wint^,  by  10  per  cent. ;  in  the  aver- 
a^during  the  year,  21  per  cent. 

ihe  temperature  of  forest  air  (interior)  £9  lower  than  that  of  the  fields,  the  differ- 
oce  being  n*eater  in  proportion  to  elevation,  and  less  in  the  region  of  the  crown 
than  nearer  the  grouna.   The  difference  in  absolute  temperature  d^;rees  is  greatest  in 

rag  and  summer,  ftx>m  16  to  20  per  cent. ;  in  fall  and  winter  the<&fferenoe  is  small, 
temperature  in  the  forest  being  somewhat  cooler  during  the  day,  but  warmer 
jnrinff  the  night.  On  an  average  a  reduction  in  tconperature  of  10  per  cent,  from 
«it  of  the  open  field  prevails  during  the  year. 

In  the  case  of  Kansas,  for  instance,  this  would  mean  a  reduction  in  summer  tem- 
perature of  10  to  15  decrees  in  a  supposed  forest,  with  all  the  consequences  of  reduced 
f^apontion,  cooler  wmds,  and  increased  precipitation.  The  thermometrical  range 
>  mm  5  to  20  degrees  less  in  the  forest  than  in  the  open,  the  greatest  difference  oc- 
coning  in  the  hot  months. 

11^  relative  humidity  of  the  forest  air  has  been  found  to  be  from  8  to  10  per  cent. , 
and  in  pine  forests  in  summer  as  high  as  18  per  cent,  greater  than  in  the  open.  Ob- 
■^rnUions  in  FVance  place  the  difference  at  1  to  8  per  cent,  in  favor  of  deciduous,  7 
^  IS  per  cent,  in  favor  of  pine  forest,  the  greatest  difference  occurring  in  the  tfum- 
iDer  months. 

Evaporation  in  the  field  is  greater  by  57  per  cent,  in  spring,  64  per  cent,  in  sum- 
»*and  winter,  and  66  per  cent,  in  autunm. 

Jjanspiration  through  the  leaves  during  five  months  of  vegetation,  for  a  field  with 
p^Se^ahle  cover,  has  been  estimated  at  500,000  to  1,500,000  poimds  of  water  per  acre, 
forest  vegetation  requires  several  times  (probably  three  times)  this  amount. 

Amount  of  pr6cii>itation  over  forest  was  found  to  be  from  i  to  li  inches  (1.4  per 
^t)gr^at^  in  deciduous,  and  from  If  to  2i  inches  (8  per  cent.)  in  evergreen  forest. 
Uneee  figures' are^probably  too  low.) 

The  amount  of  precipitation  reaching  the  soil  is  dependent  on  the  greater  or  less 
t^  ^  '***  rain,  fine  rain  often  being  entirely  intercepted  by  the  crowns,  while  80 
2  W  per  cent,  of  very  heavy  rain  may  reach  the  ground.  When  falling  at  the  rate 
J|  i  inch  in  24  hours,  spruce  forest  intercepted  78  per  cent. ,  beech  27  per  cent. ;  when 
^  the  rate  of  i  inch  in  24  hours,  spruce  intercepted  95  per  cent.,  beech  62  per  cent. 
^  observations  in  France  througn  11  years  in  a  40  to  57  year  old  beech  forest  show 
y^only  from  8.6  to  17  per  cent,  of  the  precipitation  was  intercepted.  Last  year's 
^'^'iVTation  at  the  Prussian  stations  show  the  precipitation  decreased  under  forest 
^I'^by^peroent. 
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snbsoily  where  the  water  accTimiilates  and  reappears  elsewhere  as 
springs;  the  less  inclined  the  surface  the  more  water  penetrates,  as- 
sistea  by  the  deep  and  far-reaching  ramifications  of  the  roots  and  the 
permanent  vegetable  cover.  While  this  beneficial  action  is  especially 
noticeable  in  the  mountainous  regions,  the  forest  of  the  plams  also 
acts  as  a  water  reservoir  •  which  will  appear  from  the  observed  fact 
that  in  deforested  localities  the  ground-water  level  has  sunk  and 
aridity  is  increasing. 

Unaer  the  forest  cover  of  the  mountains  the  melting  of  snows  is  re- 
tarded, and  thus  the  flow  of  streams  is  more  gradual  and  continued 
eveidy  through  a  longer  period.  While  the  Targe  floods  are  proba- 
bly to  a  great  extent  oue  to  cosmic  causes,  their  aggravation  tlurougli 
deforestation  at  the  headwaters  of  streams  cannot  be  denied;  and  that 
local  floods,  especially  the  ravages  of  mountain  streams,  can  be  obvi- 
ated by  proper  forestry  has  been  proved  practically  in  France  and 
the  Tyrol  within  the  last  thirty  or  forty  years. 

The  mechanical  action  of  forest  belts  in  breaking  the  force  of  winds, 
alleviating  the  effects  of  hot  and  cold  blasts  upon  crops,  and  in  ame- 
liorating tna  severity  of  the  climate  of  a  neighboring  district  is  well 
known  to  every  prairie  settler. 

CLIMATIC  INFLUENCE. 

The  influence  claimed  for  forest  areas  upon  the  local  climate  of  a 
neighboring  region  must  be  considered  as  mainly  due  to  a  diflference 
of  insolation  and  consequent  difference  of  temperature  and  evapora- 
tion over  the  forest  and  the  open  field.  This  influence,  therefore,  is 
appreciable  only  when  sufficiently  large  and  dense  forest  areas  alter- 
nate with  open  grounds. 

In  consequence  of  the  difference  between  the  temperature  of  the 
forest  and  that  of  the  surrounding  region,  local  currents  of  air  are 
established,  so  that  the  forest  acts  like  a  large  sheet  of  water  as  a 
starting-point  for  diverging  local  winds. 

The  cooler  and  generally  moister  air  over  the  forest  promotes  the 
condensation  of  the  lower  layer  of  clouds  and  the  condensible  strata 
of  air,  so  that,  while  the  forest  may  not  positively  caiise  rain  to  fall. 
yet  it  does  not  at  least  prevent  it,  as  the  heated  bare  groimd  or  field 
often  does. 

The  climatic  influence  of  the  forest  upon  its  neighborhood  may  be 
said  to  consist  in  the  communication  of  its  own  climatic  characteris- 
tics, t.  e.,  shorter  range  of  thermometrical  extremes  and  more  perma- 
nent moisture  in  its  atmosphere.  These  characteristics  are  more  pro- 
nounced in  summer  than  m  winter;  their  degree  is  proportionate  to 
the  extent  and  density  of  the  forest,  and  their  communication  to  the 
surroundings  is  graduated  by  the  distance  from  the  forest.  The  for- 
est, in  short,  is  a  regulator  of  climatic,  a^  it  is  of  hydrologic  extremes. 

Our  present  knowledge  of  forest  influences,  based  on  experiment, 
observations,  and  logic^  inferences,  allows  us  to  summarize  the  fol- 
lowing facts: 

A.— Effects  of  deforestation  on  the  climate. 

(a)  On  the  climate  of  the  deforested  area. 

1)  Extremes  of  temperature  of  air  as  well  as  of  soil  are  aggravated. 
2^  The  average  moisture  of  the  air  is  lowered. 
(3)  Whether  the  moisture  of  the  soil  after  deforestation  will  be 
greater  or  less  depends  on  the  nature  of  the  soil. 
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[)  The  total  atmospheric  precipitation  is  not  necessarily  diminished, 
ess  clearing  has  been  made  over  very  extensive  regions,  but  the 
ribntion  throughout  the  year  will  be  disturbed;  the  amount,  how- 
r,  which  reaches  the  soil  is  largely  increased. 

(6)  On  the  climate  of  the  surrounding  country. 

)  The  areas  that  were  situated  near  the  forest  lose  their  protec- 

.  against  drying  and  cold  winds. 

)  The  force  of  the  winds  is  unbroken;  a  change  more  detrimental 

ire  the  configuration  of  the  ^ound  does  not  fulfill  a  similar  f unc- 

,  in  large  plains  more  than  in  hilly  and  mountainous  regions,  and 

^e  sea  coast  more  than  in  the  interior. 

)  The  unfavorable  consequences  of  deforestation  are  more  marked 

more  the  climate  of  a  locality  has  a  continental  character,  and  the 

marked  the  more  it  approaches  the  character  of  a  coast-climate.* 

B.— Effects  of  dbforestation  on  wateb  supply. 

)  After  deforestation  the  soil  is  deprived  of  very  much  less  water 

jieprocess  of  vegetation  than  before. 

1)  Where  a  superfluity  of  moisture  used  to  be  removed  by  this  proc- 

deforestation  often  induces  a  formation  of  marshes,  and^  in  con- 

lence,  unfavorable  sanitary  influences  on  the  surroundings  are 

able. 

>)  In  consequence  of  deforestation,  evaporation  from  the  soil  is 

mented  ana  accelerated,  resulting  in  an  unfavorable  influence  on 

humidity  and  on  the  size  and  continuity  of  spring. 

t)  With  the  disappearance  of  the  forest  the  retardmg  influence  of 

cover  and  of  trunks  on  the  superficial  flow  of  water  ceases. 

)  This  circumstance,  in  conjunction  with  the  augmented  evapo- 

on  from  the  superficial  sprmgs  and  rivulets  and  from  the  soil, 

ses  the  unfavorable  influence  of  deforestation  on  the  flow  of  brooks 

rivers. 

VoiQ  this  it  will  at  once  ap|)ear  how  futile  must  be  the  attempts  to  name  a  cer- 
peroentage  of  forest  cover  as  necessary  for  a  country  to  preserve  favorable 
itic  and  hydrologic  conditions,  and  anotner  percentage  for  tne  requirements  of 
materiaL  As  the  latter  must  depend  upon  tine  number  of  inhabitants,  the  pro- 
iveneas  of  the  forest,  and  several  other  variable  factors,  so  does  the  former  de- 
on  conditions  the  bearing  of  each  of  which  we  have  not  yet  been  able  to  calcu- 
it  must  certainly  vary  according  to  geographies^  location  and  configuration  of 
England,  with  its  moist  and  <doudy  cmnate,  in  a  temperate  zone,  can  weU 
a»e  with  a  largeper  <3entage  of  forest  cover— it  has  only  8.^  per  cent.— while 
thirsty  Spain  suffers  from  drought  with  16.90  per  cent,  of  forest,  and  Austria, 
xount  of  the  configuration  and  character  of  her  territory  and  the  great  number 
ater-sheds,  feels  the  need  of  more  than  SO  per  cent,  of  forest  cover.  For  a  coun- 
ike  the  United  States  it  is  impossible  to  pronounce  upon  a  required  forest  area 
limatic  reasons,  as  its  parts  must  so  widely  differ  in  this,  that  no  meaning  could 
tached  to  any  percentew^  expressed  for  the  total.  (See  table  on  page  185.)  Ytotcl 
able  on  page  169,  on  which  the  percentage  of  forest  cover  in  different  sections  is 
1,  it  will  appear  that,  if  the  forest  areas  exist  as  reported,  it  can  hardljr  be  said 
the  percentage  of  forest  is  dangerouslv  out  of  proportion  on  the  Atlantic  coast, 
3iilf  States,  or  even  the  Central  and  the  lake-surrounding  Northern  lumbering 
iB;  (m  the  other  hand,  the  Western  agricultural,  prairie,  and  mountain  regions 
ar  decidedly  deficient.  While,  therefore,  local  hardships,  due  to  injudicious 
ing  of  hillsides,  may  be  brought  about  in  the  first-mentioned  sections,  the 
Ktic  aspect  of  the  f  orestrv  problem  concerns  most  nearly  and  immediately  the 
nl  and  western  half  of  the  country,  where  a  continental  climate  and  the  inter- 
108  of  high  mountain  ranges  with  moistnre-laden  winds,  call  most  strongly  for 
DOdifying  ^*^<*M^A^  of  the  forest. 
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(6)  How  much  and  to  what  extent  the  forest  cover  contribute  to 
regulate  the  amount  of  precipitation  over  a  given  area  or  the  flow  of 
water  through  a  given  perioa  of  time,  so  as  to  prevent  or  ameliorate 
floods  and  droughts,  in  opposition  to  disturbing  causes,  cosmic  or  pro- 
duced by  human  agency,  cannot  yet  be  stated,  though  the  existence 
of  such  influence  is  sufficiently  proved. 

C. — ^SIffscts  of  deforestation  on  the  condition  of  the  soil. 

(1)  In  the  mountains  deforestation  causes  torrents,  carrying  debris 
into  the  valleys;  land-slides,  snow-slides,  and  avalanches  are  mdaced 
more  or  less,  according  to  the  profile  and  nature  of  the  rocks. 

(2)  On  light  sandy  soil,  especiallv  near  the  coast,  where  winds  are 
strongest,  the  shifting  of  sands  ana  formation  of  dujies  is  facilitated. 

The  importance  of  considering  these  influences  is  greatest  for  the 
western  half  of  the  United  States,  esx)ecially  for  the  exposed  prairie 
regions  and  the  arid  and  semi-arid  districts,  which  depend  largely  for 
their  agricultural  development  on  the  water  supply  from  the  alajacent 
mountains,  and  also  in  Southern  Calif omia  and  in  the  Rocky  Mount- 
ain States  and  Territories. 

^  Common  interest  and  the  simplest  prudence  demand  the  preserva- 
tion of  these  moxmtain  forests  in  perpetuity  under  most  conservative 
management. 

LeMss  ur^nt,  but  not  to  be  underestimated,  is  the  weight  of  these 
considerations  for  the  eastern  half  of  the  country,  notably  the  coast 
lines  and  the  Alleghany  Mountain  ranges. 

CONDITION    OF    FOREST    SUPPLIES    AND    FORESTRY    IN    THE   UNITED 

STATES. 

The  forest  area  of  the  whole  United  States,  excepting  Alaska,  at 
the  present  time  has  been  reported  by  the  Forestry  Division  as  less 
than  500,000,000  acres  (489,280,000). 

There  is  reason  to  believe  that  much  of  this  area  is  waste  brush- 
land,  and  that  even  the  timber  forest  often  hardly  deserves  the  name, 
being  only  thinly  stocked  with  trees. 

Leaving  out  or  consideration  the  forests  of  the  Pacific  slope,  esti- 
mated at  60,000,000  acres,  and  said,  though  little  known,  to  cut  largje 
amounts  per  acre,  the  balance  of  forest  land  in  the  United  States,  it 
is  believed,  cannot  long  meet  the  enormous  demands  on  its  resources. 

No  reliable  statistics  exist  from  which  the  stock  on  hand  could  be 
even  approximately  computed  for  the  whole  extent;  but  we  do  know 
tolerably  well  the  quantity  of  lumber  and  wood  annually  used  or  re- 
quired by  our  present  population.  In  round  numbers  this  amounts  to 
something  like  20,000,000,000  cubic  feet,  made  up  of  the  following 
items: 

Cubic  feet 

Lumber  market  and  manufactures *2, 500.000,000 

Railroad  construction 4860,000,000 

Charcoal +250,000,000 

Fences 1500.000,000 

Fuel §17,500,000,000 

*  Computed  from  figures  of  the  Bureau  of  Statistics. 
Latest  estimates  oif  the  Forestry  Division. 

Computed  on  the  basis  of  a  careful  investigation  by  the  Department  in  1871. 
Computed  on  the  basis  of  census  statistics  of  1S80. 
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a  is  also  to  be  added  an  item  requiring  jrearly  a  considerable 
t  of  wood  for  a  use  to  which  no  other  civilized  nation  puts  its 
I  refer  to  the  10,000,000  acres  or  so  of  woodland  burnt  over 
year,  intentionally  and  unintentionally,  by  which  a  large 
b  of  timber  is  killed  or  made  useless;  and,  what  is  worse,  not 
the  young  growth  destro^red  by  these  fires,  but  the  capacity  of 
.  for  tree-growth  is  diminished,  as  they  destroy  the  beneficial 
il  qualities  of  the  leaf -mold;  and  if  occurring  on  recent  clear- 
if erior  kinds  of  timber,  capable  of  thriving  under  the  altered 
ons,  occupy  the  ground  and  diminish  the  value  of  the  area, 
present  recMess  method  of  turpentine-orcharding  also  deteri- 
iarge  quantities  of  timber  imnecessarily. 
jrastef ul  methods  which  are  employed  in  lumbering,  especially 
tie-cutter,*  often  avoidable  without  financial  loss  to  tne  lum- 
tiasten  the  reduction  of  visible  supplies, 
t  amount  of  forest  products  will  be  required  by  the  country  by 
d  centennial  it  is  idle  to  attempt  to  compute;  that  it  must  in- 
with  the  growing  population  and  development  is  self-evident, 
it,  too,  in  spite  of  substitutes  for  wood  m  many  branches  oi 

y-t 

AREA  REQUIRED. 

r  we  have  lived  upon  our  forest  resources  without  consider- 
ether  we  were  using  up  the  interest  or  the  capital, 
ming  that  we  shall  need  a  continuous  supply  of  only  the 
X)0,000  cubic  feet  computed  above,  it  would  be  of  interest  to 
at  area  in  forest  will  be  required  to  furnish  the  amount  contin- 

i  our  present  knowledge  there  is  no  possibility  of  calculating 
irage  yearly  growth  that  can  be  e3cpected  upon  the  entire  pres- 
Bst  area  of  the  United  States.  Wnile  I  am  inclined  to  tnink 
e  capacities  of  the  soil,  climate,  and  indigenous  species  of  our 
jT  are  greater  than  those  of  Europe,  yet  m  their  present  con- 
cur forests  do  not  compare  favorably  in  regard  to  annual  yield 
le  well-cared-for  and  well-stocked  continental  forest  areas, 
average  yearly  accretion  per  acre  in  German  forests  has  been 
bed  at  50  cubic  feet,  or  on  every  100  cubic  feet  of  standing  tim- 
cubic  feet  of  new  wood  yearly.  Applying  these  figures  to  our 
:  requirements,  and  assuming  as  close  a  use  of  material  as  is 
ropean  practice,  it  would  appear  that  an  area  of  not  less  than 
,000  acres  must  be  kept  in  well-stocked  forest  to  give  us  a  con- 
supply  for  our  present  needs. 

ire  nearing  therefore,  (if  we  have  not  yet  reached),  the  time 
icreased  drain  means  a  squandering  of  capital,  and  a  time  when 
to  the  husbanding  and  the  careful  management  of  our  forests  is 
d  for  the  purpose  merely  of  furnishing  raw  material.  This  fact 
pear  still  more  clearly  if  we  inquire  into  the  supply  of  certain 

imputed  that  in  the  California  redwood  forests  to  produce  a  railroad-tie 
>  cents  timber  to  the  value  of  $1.S7  is  wasted. 

(ignificant  to  note  that  other  nations  are  aware  of  our  deplorable  condition 
I  to  future  forest  supplies.  The  Government  of  Bavaria  last  jear  sent  an 
irester  to  study  the  timbers  of  the  United  States,  who  explamed  the  pur- 
lis  mission  in  mese  words:  **  In  fifty  years  you  wiU  have  to  import  your 
ind  as  yoa  will  probably  have  a  preference  for  American  kinds,  we  shall 
in  to  grow  them,  in  orctor  to  be  ready  to  send  them  to  you  at  the  proper 
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kinds  of  timber.  Numerous  expressions  in  regard  to  the  growing 
scarcity  of  desirable  hard-wood  supplies  for  manufacturers  will  be 
found  in  the  report  of  this  Department  on  the  exhibit  of  wood  mann- 
f  actures  at  the  New  Orleans  Exposition,  No  better  indication  of  the 
state  of  forest  supplies  can  be  given  than  the  trade  reports  in  lumber 
papers. 

As  the  accuracy  of  the  statistics  and  estimates  in  Govemmeiit 
reports  has  been  questioned  and  their  value  doubted,  it  may  be  of 
interest  to  publish  the  following  extracts  from  a  letter  recently  re- 
ceived from  Mr.  Q.  W.  Hotchkiss,  for  many  years  Secretary  of  the 
Lumbermen's  Exchange  at  Chicago,  recognized  as  an  authority  in 
lumber  statistics. 

He  says: 

So  far  as  White  Pine  (Pintis  atrotms)  is  concerned,  it  occupies  to-day  a  position  in 
forestry  analogous  to  the  Indian  in  the  body  politic,  practically  a  thing  of  the  past 
Of  course  there  are  sections  which  will  last  for  many  years  (not  so  very  many  either), 
but  the  great  bulk  is  gone,  and,  like  the  straggling  tribes,  but  a  remnant  of  tana& 
stren^h  and  power  remains,  and  but  a  few  decades  more  and  they  will  be  known 
only  m  history  as  a  thino;  of  the  past.  One  hundred  years  ago  Maine,  Vermont, 
New  Hampshire,  New  York,  and  Pennsylvania  could  boast  vast  forests  of  White 
Pine.  West  of  the  lakes,  Michigan,  Wisconsin,  and  Minnesota,  so  late  as  fifty  years 
ago,  were  unbroken  in  forest  resources,  and  the  White  Pine  predominated.  To^t 
Maine  gives  us  some  spruce  and  a  little  small  sapling  pine,  such  as  would  hardly 
have  been  sent  for  firewood  in  her  palmy  days  of  lumbering.  Vermont,  New  Hamp- 
shire, and  New  York  may  still  boast  an  occasional  clump  of  trees,  but  have  lost  aQ 
pretensions  as  lumber-producing  regions.  Pennsylvania  has  a  few  hundred  million 
feet  on  the  sides  of  the  Alleghanies,  but  has  dropped  out  of  the  list  as  a  lumber  pro- 
ducer. East  of  the  great  Gtkes  nought  remains  (excepting  the  spruce  forests  of 
Northern  and  Eastern  Maine)  save  hemlock  and  hard  wood,  and  these  in  very  lim- 
ited quantities,  insufi&cient  to  supply  the  home  demand  in  a  majority  of  localities. 
Michigan,  Wisconsin,  and  Minnesota  are  the  last  remaining  resorts  for  lumbomen 
east  of  the  Rocky  Mountains.  Originally  there  was  probablv  150,000,000,000  feet  E 
M.  in  Michigan,  but  fifty  years*  work  has  reduced  the  supply  to  probably  not  oTer 
twelve  to  twenty  billion  feet,  with  an  annual  average  cut  for  the  past  five  years  of 
not  far  from  four  and  a  half  billions;  and  the  cutting  is  so  close  as  to  exterminate 
all  the  pine  timber  on  the  tract  operated  upon.  Wisconsin  can  hardly  be  estimated 
at  over  thirty  to  thirty-five  billion,  Uttle  more  than  would  sujffice  to  supply  the  con- 
sumption of  the  United  States  as  a  whole  for  one  year.  Minnesota,  set  down  in  the 
census  of  1880  as  having  11,000,000,000  feet  B.  M.,  an  amount  disputed  by  some  as 
too  high,  by  others  as  too  low,  if  allowed  to-day  at  10,000,000,000,  could  furnish  bat 
one  year's  supply  for  the  miUs  of  the  Northwestern  pine-producing  States.  In  fact, 
if  the  mills  of  these  three  States  were  run  to  their  capacity  for  six  years  there 
would  be  but  little  pine  left  for  the  seventh  year's  production.  And  these  estimates 
of  timber  include  the  red  or  Norway  pine,  which  forms  a  noticeable  percentage  of 
the  whole.  In  Michigan  and  Wisconsin  there  are  still  large  quantities  of  hard  wood, 
but  it  is  not  being  cared  for  with  that  appreciation  of  ite  value  which  is  desirable. 
It  has,  however,  this  advantage,  it  can  be  reproduced.  Pine  cannot.*  The  future 
timber  supply  of  the  East  must  be  largely  from  the  hard  woods.  The  vast  forests 
of  the  Pacific  slope  will  supplement  this  with  such  soft  lumber  as  may  be  needed. 
Before  manv  years  the  forests  of  Alaska  will  swarm  with  enterprising  timber  seek- 
ers. Already  those  of  California,  Oregon,  and  Washington  Territory  have  been  the 
subject  of  research,  and  vast  amounts  of  Eastern  capit£U  are  already  invested  there. 
British  Columbia,  west  ot  the  mountains,  will  supplement  the  supply,  but  our 
children  will  bring  their  pine  and  fir  from  Alaska.  Meantime  the  supply  east  of  tlie 
Rockies  once  denuded  will  be  known  no  more,  except  through  wise  Government 
action  in  protecting  and  encouraging  timber  culture.  Our  present  laws  in  this  rej 
spect,  so  far  as  they  relate  to  taking  up  land,  are  a  farce,  falling  Uttle  short  of 
tragedy,  as  the  Government  parts  wiui  tne  land  without  accomplishing  the  purpose 
of  the  grant  in  one  case  in  a  hundred,  until  it  has  lost  control  of  all  sufficient  areas, 
which  might  be  made  a  blessing  to  our  successors  in  life's  race. 

I  have  not  for  some  years  given  the  subject  of  Southern  production  so  much 

♦This  can  mean  only  reproduction  from  the  stock.  Reproduction  of  White  Pin< 
from  seed  is  as  easily  effects  as  that  of  any  other  conifer,  but  of  course  require 
special  management,  as  will  be  outlined  further  on  in  this  report.    B.  E.  F. 
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ikn^t,  80  far  as  statistics  are  concerned,  and  can  roeak  only  generally.  There  has 
been  a  great  impetus  to  trade  in  the  South  during  the  past  five  years.  You  will  be 
afe  in  computing  the  consumption  of  all  kinds  of  wood  at  500  feet  per  capita  of  the 
popnlation,  and  at  8,000  feet  per  acre,  it  would  take  about  4,000,000  acres  per  year 
for  its  supply.  In  Southern  tunber  both  the  Long-leaved  and  Loblolly  Pine  grow 
and  can  1^  reproduced  in  their  native  soil,  so  that  the  statement  above  that  *'  pine 
does  not  reproduce  itself"  applies  only  to  the  White  Pine  of  the  North.  I  know  of 
DO  good  reason  why  Gk>vemment  enaeavors  to  foster  and  perpetuate  large  areas  in 
the  South  would  not  be  eminently  successful.  But  it  should  not  be  delayed,  as  the 
wastefulness  which  has  brought  the  White  Pine  resources  of  the  North  so  near  to 
their  extinction  is  rapidly  doing  the  same  for  the  Long-leaved  and  Loblolly  of  the 
South.  It  is  to  me  a  source  of  surprise  that  some  of  the  lumbermen  of  the  country, 
men  who  are  or  have  been  for  scores  of  years  tramping  through  the  forests,  are  but 
now  awakening  to  a  perception  of  the  true  condition  of  our  forests.  That  they  have 
opeiied  their  eyes  to  the  truth  is  made  evident  to  those  who,  like  myself,  are  in  posi- 
tioii  to  know  of  the  search  which  is  being  made  for  desirable  bodies  of  timber,  by 
men  who  six  years  ago  set  down  the  Government  estimates  and  statements  as  veriest 
bosh,  and  loudly  asserted  tliat  no  diminution  in  present  annual  supplies  would  be 
seen  for  a  generation  to  come. 

BUILDING  MATERIAL. 

A  most  Tinbxisiiiess-like  manner  of  calculating  has  been  practised  in 
(wder  to  ascertain  how  long  the  Pine  timber  supply  may  be  expected 
to  last  in  the  several  States  at  the  present  rate  of  cutting,  as  if  each 
^te  were  surrounded  by  a  Chinese  wall  or  a  prohibitory  export 
tariff.  Evidently  we  can  come  to  practical  conclusions  only  by  cal- 
culating for  the  country  as  a  whole,  and  by  keeping  in  view  the 
aggregate  supplies  of  at  least  the  White  Pine,  Spruce,  Hemlock,  and 
Southern  Pine  areas  and  the  demand  upon  them;  as  practically  thev 
are  used  interchangeably  and  in  the  future  will  be  still  more  so  to  fill 
our  immense  requirements  for  building  material,  other  soft  woods  like 
Whitewood,  &c.,  supplying  only  a  small  addition. 

TaUng  the  estimates  of  the  census  of  1880  as  a  basis,  and,  to  avoid 
any  dan&^er  of  an  underestimate,  adding  one-third  to  the  amount 
of  the  above-named  timbers  reported  as  standing,  we  find  that  in 
lound  numbers  600,000,000,000  feet  B.  M.  might  be  considered  then 
standing  to  supply  a  yearly  demand  of  not  less  than  12,000,000,000 
feet,  m^dng  the  exhaustion  of  Eastern-grown  building  timber  sup- 
plies appear  reasonably  certain  within  the  next  fifty  years. 

That  the  additional  supplies  of  Redwood  and  other  Pacific  coast 
fimbers  will  hardly  compensate  for  timber  destroyed  by  fire,  as  well 
as  for  the  drafts  on  Nortnern  Hemlock  for  tan-bark  and  on  Southern 
Pine  for  turpentine  orcharding,  and  for  the  additional  requirements 
of  the  growing  population,  may  also  be  confidently  asserted. 

However  much  tnese  calculations  may  differ  from  the  actual  state 
of  affairs,  they  are  sufficiently  near  to  call  for  more  than  a  passing 
consideration  on  the  part  of  those  who  have  any  interest  in  the  future 
welfare  of  the  country. 

The  second  growth  of  White  Pine,  pointed  out  as  coming:  to  tise 
in  the  New  England  States,  is  cut  mostly  when  only  fit  ftr  box- 
boards,  and  will  not  figure  much  in  the  great  market  for  building 
materials.  It  may  be  mentioned  here  that,  according  to  experiments 
made  in  Germany  on  Scotch  and  White  Pine,  the  requisite  quality 
for  building  purposes  which  the  Scotch  Pine  attains  in  seventy  years 
is  hardly  attained  in  ninety  years  by  the  White  Pine,  while,  accord- 
ing to  Dr.  Mohr,  the  Long-leafed  Pine  requires  two  hundred  years* 
growth  to  furnish  timber  of  good  quality.  The  new  spontaneous 
growth  of  this  class  of  material,  left  to  Nature's  kind  but  slow  methods 
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of  providing  for  it,  is  infinitesimal  when  compared  with  the  i 
supply. 

The  hard-wood  forests,  though  in  some  localities  diminished! 
desirable  proportions,  owing  to  their  natural  reproductive  pcv 
in  less  danger  of  extinction,  or  even  of  deterioration,  than  th( 
useful,  more  necessary,  and  at  the  same  time  less  easily  repn 
pine  forests.  Yet  even  in  regard  to  these,  complaints  of  the  defi 
of  suitable  supplies  for  manufactures  are  plentiful. 

The  enormous  yield  of  the  forests  on  the  jPacific  slope,  thougl 
ably  overstated  for  average  amounts,  will  perhaps  furnish  tim 
many  decades;  but  attacked  under  the  same  conditions  as  tl 
** inexhaustible"  timber  areas  of  the  Northwest,  and  under  th 
methods  of  treatment,  we  cannot  expect  better  results  than  w 
witnessed  in  connection  with  these  N'orth western  forests. 

Of  the  Rocky  Moxmtain  forest  area  as  a  whole  not  much  can 
pected  in  regard  to  lumber  supply,  except  for  local  purposes.  I 
existence  of  these  forests  on  the  mountain-sides  serves  a  mucl 
important  purpose  in  holding  snow  and  water  for  the  use  of  th 
cultural  lands  oelow  during  the  dry  seasons  to  which  they  are 
and  in  preventing  or  lessening  torrential  action.  A  large  part 
jforests  of  Southern  California  and  of  other  mountainous  i 
belong  to  the  same  category  (important  chiefly  on  accoimt  c 
position),  and  should  be  managed  and  utilized  with  a  view  to  t] 
mterests  of  the  lower  agricultural  lands. 

IMPORTS  AND  EXPORTS. 

The  following  tables  are  compiled  mostly  from  the  reports 
Bureau  of  Statistics  of  the  Treasury  Department.  An  inc 
amount  of  wood  in  manufactured  articles  not  enumerated  woi 
crease  these  amounts. 

The  imports  of  forest  products  from  Canada  form  naturally  tl 
of  our  importation,  amounting  to  $9,365,736  for  the  year  enoini 
30,  1885,  equal,  perhaps,  to  round  75,000,000  cubic  feet.  Alm< 
entire  cut  of  the  Province  of  Ontario,  amounting  in  value  to  $7,^ 
for  the  year  1884,  comes  to  the  United  States.  This  shows  that  th 
of  $2  a  thousand  feet  does  not  prevent  competition,  and  also  tha 
its  abolition  little  hope  is  to  be  drawn  for  the  preservation  of  ( 
sources.  In  Canada  there  can  be  little  doubt  tnat  all  the  possil 
of  production  are  even  now  strained  to  the  utmost.*  The  expoi 
of  forest  products  from  Canada  used  to  go  entirely  to  Great  I 
and  the  West  Indies;  but  since  the  pine  lands  of  the  Norths 
States  have  become  gradually  depleted,  Canadians  have  succa 
competed  with  the  lumbermen  of  Michigan  and  Wisconsin,  till 
their  exports  to  Great  Britain  and  the  United  States  are  almost 
in  amount.  The  expressions  of  the  Hon.  HL  G.  Joly,  member 
Dominion  Council  of  Agriculture,  show  that  the  visible  supj 
white  pine  in  Canada  are  almost  in  the  same  deplorable  conail 
those  in  the  United  States,  and  that  the  prospect  of  supply! 
needs  by  importations  from  Canada  is  altogether  not  very  enc 
ing. 

*  For  the  year  ending  June  80, 1886,  the  trade  and  navigation  returns  of 
minion  show  the  total  exportation  of  forest  products  from  Canada  to  the 
States  as  amounting  to  $8,500,000,  or  40  per  cent,  of  the  total  lumber  expo; 
tario  exporting  to  this  country  to  the  value  of  $6,500,000;  Quebec,  $1,800,00 
Scotia,  $270,000;  New  Brunswick,  $438,000. 
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GOVERNMENT  TIMBER  LAND. 

In  1883  the  area  of  timber-land  remaining  in  the  hands  of  the  Gen- 
eral Government  was  estimated  in  round  figures  at  73,000,000  acres, 
(probably  an  underestimate).  The  greater  part  of  this  is  situated  in 
the  mountain  regions  of  the  West.  Neither  its  condition  nor  its  exact 
extent  and  location  are  ascertainable  from  the  records  of  the  Gteneral 
Land  Office,  no  efforts  having  been  made  to  note  sufl&ciently  the  con- 
dition of  the  public  domain  when  surveys  were  platted.  No  attempts 
are  made  at  forestry  management,  and  in  the  disposal  of  land  no 
adequate  distinction  is  made  with  a  view  to  aiding  in  the  development 
and  settlement  of  the  country. 

The  efforts  to  prevent  depredations,  amounting  yearly  to  many 
million  dollars,  are  mostly  frustrated  for  lack  of  means  or  organi- 
zation. The  laws  relating  to  the  protection  of  the  forest  domain  aie 
either  inadequate,  or  ineffective  for  want  of  execution.  This  is  often 
made  practically  impossible  by  the  existence  of  *^  servitudes"  or  priv- 
ileges like  those  which  hamper  the  forest  administrations  of  Europe, 
i.  e, ,  rights  of  certain  corporations  or  persons  to  cut  timber  on  the  pub- 
lic domain  for  specified  uses,  such  as  railway  construction,  mining 
operations,  charcoal  burning,  domestic  use,  &c..  These  privileges 
were  granted  by  the  Government  to  stimulate  and  aid  development, 
but  their  abuse  causes  continued  depredation  on  this  valuable  prop- 
erty of  the  people. 

The  General  Government  should  of  course  protect  such  public  prop- 
erty until  disposed  of,  as  well  as  any  private  owner  would  protect  his 
own,  and  should  dispose  of  it  only  to  subserve  the  fundamental  idea 
of  our  land  policy,  m  the  development  of  the  country. 

But  from  the  foregoing  exposition  it  would  appear  that  a  broader 
consideration  of  this  property,  a  more  distinct  policy  in  regard  to  it, 
should  prevail  than  the  mere  consideration  of  the  best  manner  of 
parting  with  it. 

It  may  be  confidently  asserted  that— 

(1)  Tne  remaining  public  timber  domain  would  not  be  best  dis* 
posed  of  by  sale,  nor  is  it  needed  for  settlement. 

^2)  It  is  principally  more  valuable  for  the  timber  on  it  than  for  agri- 
cultural purposes. 

(3)  It  is  likewise  more  valuable,  by  its  position  on  mountain  slopes 
and  crests,  for  other  objects  than  for  its  material. 

(4)  Its  retention  and  administration,  under  Government  control,  is 
demanded  by  the  best  interests  of  the  adjoining  territories  as  well  as 
of  the  country  at  large. 

Though  it  cannot  be  expected  that,  by  the  withdrawal  of  such 
lands  from  sale  and  their  administration  by  the  Government,  much 
will  be  contributed  towards  warding  off  scarcity  in  the  lumber  sup- 
ply of  the  future,  the  area  being  insignificant,  it  would  to  some  extent 
tend  toward  accelerating  a  wholesome  change  in  the  methods  of  the 
lumber  industry,  curtailing  the  area  for  speculative  enterprises.  The 
lands  thus  reserved  would  form  a  nucleus  and  an  example  for  American 
forestry,  making  possible  the  organization  and  economical  working  of 
a  Forestry  Department,  to  which  we  must  ultimately  come.  The 
necessity  of  such  Government  forestry  has  been  ably  discussed  in  a 
report  to  this  Division  by  Mr.  E.  J.  James,  professor  of  economics 
in  the  University  of  Pennsylvania.  But  most  of  the  forest  area  re- 
maining in  the  hands  of  the  Government  is  of  greater  importance  for 
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the  purpose  of  preserving  intact  the  headwaters  of  mountain  streams 
and  regulating  their  flow  than  for  the  timber  on  it. 

Inquiry  into  the  experiences  of  settlers  on  the  eastern  slope  of  the 
CJolorado  mountain  range,  where  the  supply  of  water  for  irrigation 
ditches  is  a  necessity  for  agricultural  pui*suits,  and  where,  therefore, 
special  attention  is  paid  to  water-flow,  reveals  the  fact,  that  many 
mountain  streams  which  used  to  have  a  constant,  more  or  less  even 
jlow,  have  at  times  given  place  to  dry  beds,  while  at  other  seasons 
precipitating  a  torrential  mass  of  water  into  the  plain  below.  In 
vreeley  and  its  surroundings  the  deficiency  of  water  in  the  irrigation 
itches  has  become  alarmingly  serious,  and  the  cattle  interest  all  along 
the  mountain  ranges  begins  to  experience  the  inconvenience  of  dimin- 
ished watering  facilities,  going  hand  in  hand  with  the  destruction  by 
£re  and  ax  of  tne  forest  cover  on  the  adjacent  mountains.  From  relia- 
ble sources  of  information  we  hear  of  similar  complaints  in  Southern 
Califomia. 

The  safety  of  water-reservoirs,  which  by  engineers  are  considered 
the  ultimate  requirement  for  the  development  of  the  agricultural 
possibilities  of  tnese  regions,  whatever  we  may  think  of  the  practica- 
oility  of  such  storage  systems,  will  be  subserved  by  securing  a  more 
gradual  and  less  destructive  discharge  of  atmospheric  precipitations 
into  the  reservoirs,  a  result  naturally  produced  oy  the  spongy  forest 
coTer.  Nor  should  it  be  overlooked  that  the  water  slowly  draininjj 
through  moss  and  vegetable  mold  carries  with  it  for  the  use  of  agri- 
cultural crops  no  mean  amount  of  fertilizing  matter. 

In  regard  to  the  relation  of  forest  destruction  to  water-flow  and 
agneultursd  deterioration  we  might  again  cite  the  often-repeated  ex- 
perience of  older  nations  in  Asia  and  Europe;  but  as  the  conditions 
in  our  country  differ  in  important  particulars  from  those  prevailing 
dsewhere,  exception  to  inferences  dxarwn  from  that  source  might  rea- 
sonably be  taken. 

While — thanks  to  our  more  favorable  conditions  of  configuration 
and  our  less  closely  worked  soil — ^we  are  by  no  means  anywhere  near 
«nch  conditions  of  devastation  as  those  experienced  by  Southern 
France,  Switzerland,  and  the  Tyrol,  where,  to  preserve  the  agricultu- 
Tal  lands  below  from  devastation  by  watei*,  many  million  dollars  have 
heen  expended,  and  are  still  expended  yearly,  for  the  costly  building 
of  dams  and  for  difficult  reforestation,  yet  such  conditions  are  merely 
dependent  upon  time  and  continued  negligence;  and  we  had  better  de- 
cide now  whether  the  policy  of  unconcern  shall  be  abandoned,  and 
whether  by  simple  protection  and  preservation  of  the  existing  forest 
cover  great  loss  ana  the  expenditure  of  millions  in  the  future  shall  be 
ttved  to  the  nation.  That  such  important  interests  may  safely  be 
intrusted  to  the  care  of  the  private  individual,  whose  life  is  short  and 
▼hose  concern  is  for  to-day,  nobody  can  reasonably  assert.  That 
flich  use  of  the  forest  can  be  secured  only  if  kept  in  tne  hands  of  the 
whole  nation  {i.  e.,  the  General  Government  or  the  individual  State 
memments)  lies  in  the  nature  of  things,  as  the  State  alone  wUl  be 
found  capable  of  managing  a  large  property  for  other  purposes  than 
to  realize  its  direct  money  value.  The  objection  of  expense  raised 
against  such  measures  as  have  been  proposed  for  the  preservation  and 
protection  of  Government  timber  lands  is  frivolous  in  view  of  the  mag- 
nitude of  the  interests  at  stake,  and  the  practicability  of  organizing  a 
serrice  to  prevent  spoliation  of  these  forests  and  to  manage  them  as 
shelter  forests  in  the  interest  of  the  regions  in  which  they  are  situated, 
^Y  he  made  apparent  by  a  sketch  of  such  an  organization  in  detaW, 
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PLAN  FOR  A  FOREST  DEPARTMENT. 

I  may  be  allowed  to  quote  here  from  a  letter  recently  written 
me  on  this  subject  at  the  request  of  a  special  agent  of  the  Departmi 
of  the  Interior: 

*  *  *  As  preliminarj  to  the  discussion  of  what  should  be  the  policy  of  the  G 
eral  Qovemment,  allow  me  to  state  a  few  points  of  forestry  whicn  must  be  nm 
stood: 

(1)  Not  more  than  what  ^ows  yearly  or  during  certain  periods  should  be  cut  i 
forest  which  is  to  be  kept  m  perpetuity. 

(2)  No  clearing,  unless  followed  by  immediate  planting,  is  admissible  in  moant 
forests;  nor  is  it  advisable  in  the  plain. 

(8)  The  cutting  of  timber  must  be  done  with  a  Tiew  of  renewal  above  all  c^ 
considerations.  The  method,  time,  and  duration  of  cutting  over  a  given  tract 
pend  upon  the  kind  of  timber  and  the  locality. '  To  be  continually  sucoessfal 
Keeping  a  desirable  forest  cover  requires  more  care  than  the  simple  method  of  se 
tion  practised  by  the  limibermen. 

(4)  What  the  average  yearly  accretion  in  the  forests  of  the  public  domain  amou 
to  is  still  more  uncertain  than  their  extent.  Assuming  that  the  70,000,000  a( 
probably  owned  by  the  Gk>vernment  produce  yearly,  at  an  average,  onlv  10  cubic  J 
per  acre,  which  by  correct  management  could  in  a  short  time  be  doubled,  and  re 
oning  1  cent  per  cubic  foot  on  the  stump  as  a  low  estimate,  the  domain  at  pra 
represents  a  capital  of  at  least  $280,000,000.  The  annual  expenditure  for  the  p 
ervation  and  improvement  of  such  property  of  a  simi  equal  to  the  value  represeo 
by  the  annual  growth  may  not  be  considered  extravagant.  To  this  add  the  lai 
part  of  $8,000,000,  the  value  of  timber  destroyed  by  fires,  which  would  probably 
prevented  by  proper  organization.*  If,  therefore,  the  importance  of  tnese  mo 
tain  forests  did  not  justify  a  larger  expenditure  annually  upon  their  preservati 
the  application  of  the  value  of  their  annual  product  for  their  protection  and  m 
agement  would  be  admissible  simply  from  a  business  point  of  view. 

The  following  features  in  the  organization  of  the  public  timber  domain  app 
desirable  and  practicable : 

(1)  To  withdraw  from  sale  or  other  disposal  all  timber  lands. 

(2)  If  the  expense  of  a  survey — ^a  simple  running  of  outside  boundaries— app( 
too  great  to  warrant  such  survey,  the  withdrawal  may  be  gradually  effected 
a  process  of  exclusion  whenever  entries  for  land  are  made.  The  exact  locati 
too,  may  be  established  gradually  from  the  notes  of  local  land  offices  and  the  ob 
vations  of  the  forest  guards,  as  hereinafter  suggested.  But  in  the  more  sett 
districts  a  boundary  survey  at  least  will  soon  become  necessary. 

(3)  The  organization  of  the  service  shoidd  include  a  central  bureau,  traveling  i 
local  inspectors,  and  forest  guards. 

(4)  The  organization  of  the  forest  area  should  proceed  gradually,  as  required, 
dividing  it  into  reserves  of  ten  to  twenty  thousand  acres  each,  twenty  to  thirty 
such  reserves  to  be  formed  into  a  district,  the  size  and  number  of  reserves  and 
tricts  to  be  dependent  on  local  needs  and  the  greater  or  less  difficulty  of  inspect! 
Unorganized  territory  to  be  divided  into  districts  only. 

(5)  Functions  of  officers : 

The  rangers,  or  forest  guards,  act  as  local  police,  under  general  instructioDB 
regulations  from  the  central  bureau,  and  under  direct  supervision  of  local  insp 
ors,  to  whom  they  are  responsible  for  their  reserves  and  upon  whose  recommei 
tions  they  should  be  appointed.  Assistants  may  be  required  during  the  dangei 
season,  and  sheriffs  power  to  call  upon  the  aid  of  any  citizen  ^ould  be  confer 
upon  these. 

*The  acres  burned  over  and  values  destroyed  during  the  census  year  1880  ^ 
reported  as  follows : 


StAtes  and  Territories. 


California 

Washington 

Oregon ., 

Total  Fadflc  dope 

Montana 

Idaho  


Acres. 

Value. 

866,896 

87.910 

132,820 

$440,760 
n8,200 
598,860 

527,046 

1,747,800 

88.020 
21.000 

1,128.000 
202,000 

States  and  Territories. 


Wsroming 

Nevada 

Utah 

Oolorado 

Arlaona 

New  Mexico 

Total  Rocky  Mountains. 


88,780 
8,710 
42,865 
118. 8» 
10.940 
61,034 


Yah 


1.04 
1^ 


432.454 
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listrict  iiisx>ector8,  who  must  live  within  their  district,  appointed  upon  recom- 
aon  of  the  chief  of  division,  and  placed  under  bonds,  are  responsible  for 
istricts  and  the  acts  of  their  rangers,  and  report  to  and  advise  with  the  cen- 
reau ;  they  superintend  and  regulate  in  detail  the  cutting  of  timber  and  other 
ay  or  prescribed  work,  see  to  the  execution  and  observance  of  laws  and 
acMis,  and  act  as  intermediaries  between  the  public  and  the  central  bureau. 
cenlzal  bureau,  under  a  commissioner,  with  three  division  inspectors  or 
of  division,  as  a  council,  makes  the  regulations  for  district  inspectors  aftd 
s,  has  disposition  of  the  funds,  according  to  the  yearly  budget,  fixes  price 
nditions  for  the  sale  of  timber,  and  grante  privileges  from  year  to  year,  de- 
les  manner,  method,  and  time  of  cutting,  &c.,  and,  in  connection  with  the 
Office,  prepares  the  mappine  of  districts  and  the  legal  work, 
chiefs  of  division  ought  at  least  once  a  year  to  maJce  an  inspection  tour  over 
division,  composed  of  a  number  of  districts,  and  so  laid  together  as  to  facilitate 
Dspection.  One  for  the  Pacific  slope,  one  for  the  Rocky  Mountain  region,  and 
r  all  other  timber  lands  might  suffice  in  the  beginning. 

lie  disposal  of  timber  to  be  cut  under  the  regulations  of  the  central  bureau, 
view  to  natural  reforestation,  should  be  made  on  the  stump,  and  in  the  first 
for  the  requirements  of  the  local  demand  onlv. 

locahties  and  areas  to  be  cut  over,  also  the  lowest  selling  price  for  timber,  if 
mly  nominal,  must  be  established  yearly  upon  the  report  of  the  district  in- 
ra  as  to  applications  and  local  requirements,  revised  by  the  chief  of  division; 
i  in  proper  season  the  places  where  cutting  will  be  allowed,  the  conditions  of 
td  other  regulations,  the  Government  rate,  &c, ,  can  be  advertised,  and  at  stated 
n  each  district,  the  timber  may  be  disposed  of  at  public  auction  to  the 
t  bidder,  who  must  deposit  the  amount  of  his  bid  with  the  central  bureau  be- 
itting.  Where  local  supply  is  the  main  object  of  such  sales,  they  should  be 
11  parcels  to  suit.  Where  lumbering  is  to  be  considered  above  local  need, 
parcels  may  be  disposed  of. 

oission  to  erect  saw-mills,  &c.,  should  in  everv  case  emanate  from  the  central 
I,  which  acts  as  the  administrator  of  a  valuable  property,  and  should  be  ^ven 
eatest  latitude  in  the  division  of  the  territory,  the  use  of  its  forces,  and  m  ar- 
ig  for  the  co-operation  of  local  and  State  authorities.  Such  an  organization 
require,  besides  the  head  of  the  bureau,  only  three  thoroughly  trained  forest- 
chiefs  of  divisions.  Tlie  district  inspectors  are  best  chosen  from  men  convers- 
th  lumbering  operations  and  woodcraft  and  with  some  knowledge  of  and  inter- 
forestry.  The  guards  may  be  simply  reliable  men  of  discretion. 
Ttye  cost  of  the  total  service  depends  of  course  on  the  number  of  districts  to  be 
L  Take  Colorado  alone,  which  we  will  assume  contains  about  5,000,000  acres 
lie  domain;  for  this  we  may  require  three  hundred  rangers  and  ten  inspectors, 
te  exi)ense  may  be  placed  in  round  figures  at  $300,000.  This  amount  could  be 
by  preventing  only  one-third  of  the  forest  fires,  which  seem  to  destroy  over 

00  worth  of  public  property  in  that  State  yearly,  and  the  50,000,000  cubic  feet  or 
omber ,  which  may  oe  cut  to  satisfy  the  needs  of  the  country  for  its  development, 

certainly,  without  hardship  to  any  one,  yield  enough  to  help  pay  the  exi)ense 

1  favorable  localities  and  of  the  central  bureau.  The  expense  of  the  latter, 
iie  necessary  staff  of  clerks.  Sec. ,  could  certainly  be  kept  within  the  sum  of 
0.  Even  if  the  whole  forest  area  were  as  thoroughly  organized  as  proposed 
lorado,  the  expense  of  the  service  would  not  be  more  than  30  per  cent,  of  the 
e  which  might  be  derived  ihrom  this  domain,  or,  which  could  be  saved,  by  pre- 
g  one-half  of  the  fires  that  yearly  destroy  about  an  equal  amount. 

B  the  matter  of  cost  appears  as  nothing.  But  I  repeat  that  if  the  total  income 
lie  domain  were  spent  upon  its  preservation  and  improvement  it  would  not 
extravagance,  and  future  generations  of  farmers,  miners,  builders,  nay,  of  lum- 
n,  would  extol  the  wisdom  of  the  legislature  which  thus  preserved  the  needful 
cover  of  the  mountains. — ^B.  £.  F. 

GOVERNMENT  PLANTATIONS. 

at  the  operations  of  such  a  forest  department  might  be  prop- 
uctended  to  the  creation  of  new  forests,  so  as  to  produce  benen- 
ffects  upon  the  agricultural  conditions  of  the  arid  and  semi-arid 

05  of  the  Western  States  and  Territories,  suggests  itself.  It  has 
shown  that  the  climatic  influences  of  the  forest  must  be  largely 
ident  upon  its  size  and  density ;  therefore  no  considerable  change 

6  unfavorable  climatic  couoitions  of  the  plains  can  be  soon 
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expected,  unless  large  tracts  be  covered  with  forest  growth.  The 
military  reservations  in  the  hands  of  the  General  Government  form 
'a  most  desirable  basis  for  such  extensive  plantations.  Covered  with 
a  dense  tree  growth,  such  oases  in  this  bleak  but  fertile  "  desert" 
would  better  subserve  the  objects  of  our  land  policy  in  regard  to  the 
development  of  the  country  than  the  disposal  of  them  directly  to 
settlers. 

If  properly  managed  such  Government  forests  would  serve  most 
admirably  as  practical  schools  of  forestry,  as  object  lessons,  as  forest 
experiment  stations,  and  would  afford  aid  where  most  needed  to  the 
forest  planter  of  the  plain,  an  example  and  incentive  worth  more  than 
any  other  appropriations  or  grants  in  behalf  of  forestry  which  the 
Government  could  make. 

It  is  not  the  control  of  the  Government  over  private  property,  it 
is  not  the  exercise  of  eminent  domain,  it  is  not  police  re^^ationsand 
restrictions  that  have  produced  desirable  effects  upon  private  f oirestry 
abroad,  but  simply  the  example  of  a  systematic  and  successful  man- 
agement of  its  own  forests,  and  the  opportunity  offered  by  the  Gov- 
ernment to  the  private  forest-owner  or  availing  himself  of  the  advioe 
and  guidance  of  well-qualified  forestry  officials. 

That  similar  considerations  should  prevail  and  that  similar  organi- 
zations shoiild  be  inaugurated  bv  the  individual  States  is  evident,  and 
some  of  the  States,  recognizing  the  value  of  their  forest  domain,  nave 
taken  initial  steps  toward  preserving  it  and  preparing  the  way  for 
better  management. 

How  much  forest  property  is  held  by  the  individual  States  or  is 
under  their  control  as  scnool  lands  it  has  not  been  possible  to  ascertain 
for  this  report.  It  can  be,  however,  only  an  inconsiderable  portion 
of  the  total  forest  area,  as  the  principles  of  our  policy  are  opposed  to 
the  holding  and  managing  of  landed  property  by  the  State.  As  we 
leaxn  to  recognize  not  omy  the  money  value  but  also  the  general 
economic  importance  of  forests,  whatever  forest  soil  reverts  to  the 
State  or  is  still  held  by  it  will  have  to  be  managed  on  a  different  plan 
from  that  hitherto  in  use,  by  which  it  is  often  disposed  of  at  inade- 

?[uate  prices  and  only  a  temporary  benefit  accrues  to  the  community 
rom  the  sale.    The  first  step  in  tnis  direction  has  been  taken  by  the 
State  of  New  York,  as  will  appear  further  op 

PRIVATE  forests. 

The  bulk  of  the  once  endless  forest  areas  is  held  by  private  per- 
sons and  corporations,  such  as  the  railroad  companies,  to  whom  the 
land  was  granted  by  the  General  Government,  by  mine  owners,  by 
charcocd-iron  works  (holding  about  3,500,000  acres*),  tanneries,  and 
other  industrial  establishments.  The  largest  amount  is  in  the  hands 
of  lumbermen,  speculators,  and  farmers.  This  last  class  of  forest  own- 
ers must  be  considered  the  most  desirable,  since  they  probably  form 
the  most  stable  class  of  our  population,  and  can  devote  the  most  care 
and  attention  to  the  management  of  their  wood  lots.  It  is  a  hopeful 
fact  that  nearly  39  per  cent,  of  the  reported  forest  area,  comprising 
190.265,744  acres,  seems  to  have  been  in  the  census  year  in  the  hands 
of  larmers.  By  the  planting  of  trees  and  groves  this  area  is  receiving 
yearly  additions  in  wnich  the  farming  communities,  especially  those  in 
the  W  estem  States,  are  almost  exclusively  concerned,    it  is  to  be  hoped 
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farmers  will  pursne  the  most  conservative  policy  in  regard 
nd  of  property,  wMcli  will  shortly  increase  in  value  as  never 
nd  win  therefore  offer  great  inducements  to  part  with  it  pre- 
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DIFFICtTLTIES  TO  BE  OVERCOME. 

fBculties  in  the  way  of  a  change  of  forest  policy  are  the  same 
ive  produced  the  unsatisfactory  state  of  affairs  now  existing 
irge  part  of  the  United  States.  They  are  greater  and  of  a 
nature  from  those  which  European  nations  had  to  encounter, 
efore  call  for  different  methods  of  treatment, 
first  place,  the  peculiar  and  unique  conditions  under  which 
try  has  been  settled  have  brought  within  reach  of  the  mar- 
nt  forest  areas,  where,  in  order  to  make  lumbering  profitable, 
>sence  of  a  near-by  demand  for  inferior  material  and  leav- 
steful  and  destructive  methods  of  utilization  had  to  be  em- 
The  phenomenally  rapid  development  of  our  railway  system, 
has  aided  more  than  any  other  enterprise  in  building  up  and 
this  vast  country,  has  also  in  many  cases  done  irremefiable 
to  its  future  by  inducing  forest  destruction, 
conditions  which  have  produced  a  tendency  to  wastefulness 
d  to  timber  resources  have  been  the  necessity  of  clearing 
ids  for  agricultural  purposes  without  a  market  for  the  tim- 
^ability  of  ownership  in  real  estate,  together  with  a  spirit  of 
Ion,  and  therefore  decreased  interest  in  the  future  conditions 
fare  of  a  particular  locality,  besides  the  prevailing  ignorance 
nportance  of  the  forest  interests  and  oi  forest  management 
seeminff  inexhaustibility  of  existing  natural  supplies, 
s  add  that  the  enormous  profits  made  hj  those  lo  whom  the 
aent  sold  her  fair  timber  domain  at  nominal  prices  have  in- 
ix  competition  in  the  lumbering  industry,  that  while  the  price 
)age  has  been  kept  at  profitable  rates,  the  prices  for  lumber 
m  so  reduced  that  many  mills  can  be  maoe  profitable  only 
iven  to  their  utmost  capacity  of  production;  and  therefore 
lothing  can  be  expected  from  the  lumber  industry  in  the  way 
tary  restriction  or  in  assuming  additional  expense  for  proper 
anagement. 

ifficulty  of  protecting  large  forest  areas  in  thinly  settled  re- 
^inst  depredation  and  fire  makes  this  class  of  property^  pre-  I '  ,  j  i 

X)  own,  and  holds  out  an  inducement  to  dispose  of  it  as  quickly 
3le. 

rices  at  present  prevailing,  due  to  the  conditions  just  stated, 
^present  the  true  cost  of  production  of  the  raw  material,  and 
nake  forestry  for  lumbering  purposes  appear  unprofitable, 
small  groves  comprising  timbers  of  certain  kinds  and  sizes  in 
ie  States,  and  woods  of  spontaneous  growth  in  New  England 
large  cities  may  yield  profitable  returns,  we  must  not  blind 
s  to  the  fact  that,  upon  the  basis  of  present  prices  for  lumber, 
for  the  production  of  building  timber  cannot  be  considered 
e  in  all  localities.  A  considerable  change  in  prices,  how- 
,y  be  confidently  expected  at  an  early  period,  lind  will  no  doubt 
'ge  forestry  operations,  begun  at  the  present  time,  among  the 
aunerative  enterprises  for  the  future,  provided  that  the  objec- 
ring  from  the  present  insecurity  of  such  property  are  removed. 
)cessity  for  husbanding  supplies  and  for  a  proper  division  and 
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appropriation  of  forest  and  agricultural  soil  has  not  vet  appeared 

f)ressing-  There  are  still  millions  of  acres  of  unoccupied  agricultural 
and.  But  this  is  being  settled  at  the  rate  of  nearly  17,000,000  acres 
per  year;  and  thus  we  may  go  on  till  the  end  of  the  present  century 
Defore  the  readily  available  farm  lands  are  disposea  of.  Then  only 
will  the  necessity  for  a  more  careful  use  of  our  soils  and  agricultural 
resources  become  fully  apparent,  and  the  need  and  true  value  of  sci- 
entific forestry  make  itself  felt. 

The  ideas  underlying  our  proprietary  system  are  decidedly  unfor- 
tunate with  respect  to  the  requirements  of  forestry  as  unaerstood 
abroad  and  to  some  extent  as  conditioned  in  its  very  nature.    The 

Srevailing  public  ser.timent  which  is  opposed  to  the  holding  of  land  by 
Fovernment,  exce})"  for  the  purpose  oi  national  defense,  ac,  and  the 
popular  aversion  to  restrictive  legislation  in  regard  to  the  use  of  pri- 
vate property,  conspire  with  other  causes  to  interpose  great  obstacles 
to  the  adoption  of  any  known  forestry  system,  or,  indeed,  of  any 
conceivable  system  possessing  the  characteristics  essential  to  an  efla- 
cient  prosecution  of  the  great  public  ends  which  forestry  is  designed 
to  promote. 

Forestry  proper — ^that  is,  an  industry  contemplating  a  continuous 
production  of  wood  to  furnish  material  for  the  lumber  supply  of  a 
nation,  an  industry  which,  like  any  other  well-conducts  business, 
aims  to  reap  only  the  yearly  or  periodical  interest,  t.  e.,  in  this  case 
the  yearly  accretion  on  the  forest  area — ^involves — 

(1)  Large  contiguous  areas  stocked  with  forest  growth. 

(2)  A  capital,  represented  by  such  area,  tied  up  for  a  considerable 
time  before  paying  accumulated  interest. 

(3)  A  careful  management,  yielding  full  results  only  after  a  1»nn  of 
many  years. 

(4)  Considerable  risks  in  sparsely  settled  countries  from  fires,  which 
are  liable  to  destroy  capital  and  interest  alike. 

(5)  In  conclusion,  a  business  in  which  the  inaugurators  have  less 
interest  than  their  successors,  and  which,  therefore,  according  to 
human  nature,  will  be  neglected  longer  than  any  other,  unless  Gov- 
ernments or  other  continuous  corporations  engage  in  it  or  foster  it 

Whatever  the  laws  of  supply  and  demand  may  do  to  regulate  pro- 
duction in  other  directions,  forestry  as  an  industry  is  an  exception, 
which  needs  the  fostering  care  of  a  far-seeing  governmental  policy 
whenever  demand  begins  to  equal  the  supply  from  natural  sources;  for 
the  adjustment  of  these  economic  forces  m  the  production  of  lumber 
requires  too  long  a  period  of  time  to  be  left  entirely  to  itself.  Mean- 
while we  should  not  disregard  the  hopeful  view  of  forestry  presented 
in  the  following  table,  showing  the  percentage  of  forest  area  held  by 
farmers.  While  in  Europe  the  small  farmer  is  rightly  considered 
the  least  desirable  forest  owner,  in  America  we  can  proudly  show 
that  the  mainstay  of  our  country  is  in  the  conservative  class  of  farm- 
ers, and  that  in  their  hands  forest  property  is  at  least  safer  than  in 
those  of  large  holders  or  even  of  corporations. 

To  the  farmers,  holding  nearly  38  per  cent,  of  the  total  area  of 
forest  and  much  of  the  waste  land  capable  of  reforestation,  we  must 
look,  therefore,  J^or  forest  preservation  and  improvement,  and  their 
interest  in  forestry  matters  it  will  most  benefit  us  to  study  and  to  en- 
courage. 

In  tne  following  table  an  attempt  has  been  made  to  arrange  tl.o 
States  in  groarps  representing  as  far  as  possible  an  average  of  sunilar 
a:;  ricultural,  forestal,  and  climatic  conditions.    It  is  to  be  regretted 
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hat  our  statistics  for  each  State  are  of  the  roughest,  but  also 
ftration  of  the  same  for  localities  of  similar  forest  conditions 
mente  is  utterly  imnossible.  Yet  the  following  division  will 
o  form  in  a  general  way  an  idea  of  the  prospects  of  differ- 
iies  similarly  conditioned  in  regard  to  forest  conservancy. 

The  fcarmerf^  interest  in  forest  property. 
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New  England,  with,  the  exception  of  Maine  and  New  Ha 
has  nearly  its  entire  forest  area  in  the  hands  of  farmers,  an( 
lumbermen  having  begun  a  more  conservative  working  of 
maining  forest,  that  State  may  be  considered  equally  safe. 

The  Northern  Atlantic  States,  with  the  exception  of  New 
show  a  quite  satisfactory  percentage  thus  safely  owned;  1 
portion  oi  such  ownership  m  New  Y  ork  is  increased  to  75  i 
py  State  lands  now  under  management,  and  charcoal-iron  : 
in  New  Jersey  will  increase  the  safe  percentage  there  also. 

It  is  to  be  noped  that  farmers  in  the  Soutnem  States,  w 
more  than  50  per  cent,  of  their  farms  in  forest,  will  not  pi 
this  portion  of  their  property  to  speculators  as  easily  as  develi 
of  the  last  few  years  have  led  us  to  anticipate. 

It  is  likely  that  the  area  of  forest  held  by  farmers  is  cons; 
less  than  it  was  in  1880,  especially  in  the  Gulf  States,  where  J 
millmen  have  been  buying  up  large  tracts  of  pine  and  cyprei 

The  figures  of  the  tnree  otates  classed  as  Northern  agr* 
show  some  discrepancies,  which  may  be  explained  by  assur 
what  was  reported  as  forest  in  farms  contained  much  that, 
and  useless  brush,  had  been  excluded  from  the  total  estimat 

In  the  prairie  States  much  land  is  still  unsettled,  and  all  t 
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vill  ultimatelv  belong  to  the  fanner,  greatly  increased  by  the  artificial 
plantations  wnich  are  more  and  more  spreading  over  the  treeless  plain. 

The  danger  appears  greatest  in  the  mountain  regions,  and  unless 
the  State  or  National  (Government  adopts  a  conservative  policy  little 
hope  can  exist  for  the  forests  situated  there.  They  are  mostly  so  far 
removed  from  agricultural  lands  as  not  to  be  easily  included  in  farms, 
and  while,  as  shown  before,  their  existence  is  almost  a  question  of  life 
for  the  agriculture  below,  yet  at  present  the  agriculturist  has  little 
power  for  their  control. 

On  the  Pacific  slope  the  danger  is  not  less  pressing.  The  possibility 
of  eetting  small  parcels  of  timber  land  (160  acres),  under  the  timber 
ana  stone  acts,  having  opened  a  more  ready  means  of  speculation  in 
the  timber  of  these  important  mountain  forests,  their  destruction,  re- 
gardless of  consequences  and  new  growth,  is  almost  certain,  unless 
checked  by  a  changed  Government  policy. 

The  unimproved  land  in  farms,  but  not  in  forests,  can  be  said,  at 
least  in  the  eastern  half  of  the  continent,  to  represent  soil  of  little  value 
to  agriculture  but  upon  which  forest  growtn  is  possible,  and  where 
farmers  should  begin  their  artificial  forestry.  In  the  prairie  States 
this  class  of  soil  represents  about  30  per  cent.,  and  whue  much  of  it 
plight  no  doubt  be  used  for  agriculture,  it  may  well  be  asserted  that, 
if  properly  put  into  forest,  this  area  would  increase  in  prospective 
"Value,  and  improve  the  conditions  of  the  neighboring  fields  far  beyond 
the  cost  of  such  reforestation. 

The  accompanying  chart  represents  at  a  glance  the  interest  which 
the  fanner  has  in  the  forest  area  still  remaining,  as  well  as  the  quan- 
tity of  unused  soil  in  each  section  which  can  be  devoted  to  forestry 
as  a  profitable  investment.  Equal  spaces  denoting  equal  areas,  the 
total  quantities,  as  well  as  the  proportion  to  other  forest  areas,  are  at 
once  indicated  to  the  eye. 

FOREST  PLANTINO  AND  MANAGEMENT  IN  THE  UNITED  STATES. 

.  So  far  as  known  in  this  office  but  very  few  extensive  forest  planta- 
tions exist.  These  are  notably  the  often-cited  plantation  of  the  Fort 
Scott  and  Gulf  Railroad  and  that  of  Mr.  Hunnewell,  near  Farling- 
^n,  Kans.,  of  about  one  section  (640  acres)  each;  a  p>lantation  of  Mr. 
Burnett  Landreth,  of  300  or  more  acres,  in  Virginia;  and  those  of 
tte  Messrs.  Fay  and  others,  along  the  sea-coast  of  New  England. 
™m  Southern  California  also  are  reported  plantations  of  consider- 
able extent. 

Small  groves  abound  in  the  Western,  especially  the  prairie  States, 
ajd  are  found  less  frequently  in  the  Eastern  States,  notably  in  Massa- 
chusetts. In  the  aggregate  these  plantations  must  amount  to  quite 
a  considerable  area,  affording  a  hopeful  prospect  in  respect  to  the 
creation  of  new  forests.  This  hopeful  prospect  does  not  exist  in  re- 
&^  to  the  remaining  natural  forests.  With  the  exception  of  more 
carefully  conducted  lumber  operations  in  Maine,  where  there  is  less 
J^scklessness  than  formerly  in  the  destruction  of  young  growth,  and 
D^yond  the  rarely  enforced  rules  in  regard  to  cutting  on  Govem- 
Dient  lands,  recited  in  another  place,  no  attempts  at  management,  so 
lar  as  known  at  this  office,  have  oeen  made ;  or  if  any  have  been  made, 
they  are  so  isolated  and  primitive  as  hardly  to  deserve  mention  or  the 
name  of  management. 

The  fencing  out  of  cdttle  from  newly  cut  deciduous  forest,  or  even 
from  single  slumps,  to  preserve  the  new  growth — a  precaution  which 
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is  taken  by  careful  fanners  in  Pennsylvania  and  elsewhere— is  the 
first  step  toward  management ;  the  farmers,  again,  are  also  the  ones 
first  to  appreciate  the  value  of  thinning  natural  growth  for  the  pur- 
pose of  improving  the  remainder.  But  all  such  attempts  still  seem 
exceedingly  isolated. . 

There  should  also  be  mentioned  a  few  experimental  plantations  at 
several  agricultural  colleges,  which,  though  not  extensive,  nor  in 
most  cases  started  with  any  special  purpose  or  systematic  plan,  will 
be  exceedingly  valuable  by  and  by  as  readv  means  for  instruction  in 
forestry  when  this  shall  form  a  part  of  their  plan  of  studies ;  and 
even  now,  often  by  the  very  mistakes  that  have  been  made,  they  are 
rendered  most  instructive,  affording  means  for  the  observation  of  tree 
growth  and  the  interdependence  existing  between  it  and  the  many 
varying  conditions  in  the  artificial  forest.  The  experimental  railroad 
plantations  have  been  discuflsed  to  some  extent  in  my  report  on 
Western  tree  planting. 

GOVERNMENT  ACTION  IN  REGARD  TO  ITS  OWN  LANDS. 

To  protect  its  timber  domain  the  General  Government,  throngl 
the  Land  Office,  appoints  ** special  timber  agents,"  "with  the  duty 
of  enforcing  compliance  with  the  several  laws  relative  to  protection 
and  preservation  of  public  timber  and  the  rules  and  re^ulationspre- 
scribed  thereunder  Djr  the  Department  of  the  Interior."  "Tney 
should  remember  that  it  is  not  tne  purpose  of  the  law  to  prohibit  the 
use  of  so  much  of  the  public  timber  as  may  be  actually  needed  by 
the  bona  fide  settlers  for  agricultural  and  domestic  purposes,  bnt  to 
prevent  it  from  being  made  an  article  of  speculation  for  tne  pecuniary 
gain  of  a  few  individuals  to  the  detriment  of  the  many,  or  from  being 
wantonly  wasted  or  destroyed." 

Lawful  taking  of  timber  from  the  public  domain  includes: 

***  Cutting  on  homestead  and  pre-emption  entries  before  final  proof  for  purpoaes  of 
clearing  and  for  buildings,  fences,  or  other  improvements,  also  cutting  ana  seUing 
any  surplus  of  timber  on  lands  to  be  cleared. 

I'  On  mineral  lands,  aU  citizens  of  the  State  in  which  the  lands  are  situated  are  per- 
mitted to  fell  or  purchase  and  reserve  for  building,  agricultural,  or  other  domertic 
purposes  any  timber,  provided  (1)  that  the  same  is  not  for  export  ftom  the  State 
or  Territory  where  cut;  (2)  that  no  timber  less  than  8  inches  in  diiuneter,  is  cut  or 
removed;  (3)  that  it  is  not  wantonly  wasted  or  destroyed  (the  failure  to  utilize  all  of 
the  tree  that  caji  be  profitably  used  and  to  take  reasonable  precaution  to  prevent  the 
spread  of  fires  wiU  be  regarded  as  waste). 

"  The  timber  on  military,  naval,  Indian,  and  other  Government  reservations  can 
only  be  cut  by  persons  employed  by  the  Government  for  that  purpose. 

*  *  AU  land-grant  railroads  are  authorized  to  take  timber  from  the  public  land  adiar 
cent  thereto  for  construction  purposes.  (The  Denver  and  Rio  Grande  Railroad  is  also 
authorized  to  take  timber  for  repairs).  Tlie  term  *  *  adjacent "  is,  or  used  to  be  by  con- 
struction, extended  somewhat  indefinitely,  as  also  the  purposes  for  which  the  timber 
was  taken. 

*  *  AU  right-of-way  railroads  are  authorized  to  take  timber  from  the  public  lands  ad- 
jacent to  the  line  thereof  for  construction  purposes  only.  The  persons  cutting  sQcb 
timber  must  be  in  the  actual  employ  of  the  rauroad,  and  cannot  cut  and  sell  timber 
to  the  railroad  at  a  piece-price. 

**  Trespassers  are  liable  to  both  criminal  prosecution  and  civil  suit,  as  weU  as  puT' 
chasers  of  timber  unlawfuUy  cut;  but  compromise  is  admissible  in  both  or  either 
actions  if  the  evidence  indicates  that  the  trespass  was  not  willful  but  unintentional* 
or  if  there  are  other  extenuating  circumstances. 

**  In  the  Pacific  States  and  Territories  the  sale  of  timber  land  (unfit  for  a^cult* 
ure),  in  parcels  of  not  more  than  160  acres,  for  the  express  purpose  of  b^iefitmgtha 

*From  various  reports  of  the  Commissioners  of  the  General  Land  Office. 
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poitbaser  and  for  his  own  use  and  not  for  speculation,  is  permitted  by  the  act  of 
June  8, 1875. 

"  In^bractions  to  the  special  timber  agents  require  of  them  to '  use  all  possible  means 
to  check  the  progress  and  extinguish  forest  nres  in  their  respective  districts/  and 
'to employ  assistance  and,  if  necessary,  expend  a  reasonable  sum  for  such  purpose/  " 

•  For  the  purpose  of  preventing  or  bring:ing  to  notice  such  trespasses 
as  are  possible  under  the  foregoing  privileges  and  otherwise,  and  of 
preparmg  the  evidence  for  legal  prosecutions,  attending  courts  as  wit- 
nesses, &c.,  during  the  last  year,  a  service  in  the  aggregate  equiva- 
lent to  that  of  twenty-one  agents  for  twelve  months,  was  employed,* 
over  areas  amounting  in  the  aggregate  to  more  than  70,000,000  acres. 

Twelve  hundred  and  nineteen  cases  of  depredations  or  timber  tres- 
passes have  been  reported,  involving  a  value  of  $9,339,679  recoverable 
to  the  United  States;  the  amount  recovered  by  settlement,  sale  of  lum- 
ber, and  through  legal  proceedings,  as  actually  on  record,  amounted 
to  $101,085.44,  with  pernaps  an  equal  amount  recovered  but  not  yet 
reported. 

As  the  agents  are  not  clothed  with  police  powers,  but  simply  act  as 
informers  and  legal  attorneys,  they  moreover  lack  the  desirable  co- 
operation of  the  resident  population,  which  makes  the  arduous  duties 
of  agents  still  more  onerous  and  renders  their  services  less  efficient 
than  they  otherwise  might  be. 

Of  the  individual  States  but  few  hold  or  control  any  lands,  unless  it 
be  school  lands  granted  by  the  General  Government.  Some  of  the 
States  have  taken  decided  action  for  the  purpose  of  protecting  their 
remaiQing  forest  property. 

FOREST  COMMISSIONS. 

The  State  of  New  York,  holding715,267  acres  of  forest  land  in  the 
Adirondacks,  instituted  in  1885  a  Forest  Commission  with  extensive 
power,  and  appropriated  $32,500  for  the  work  of  the  same.  The  first 
report  of  the  Commission  would  indicate  that  this  work  has  been  begun 
with  good  intent  and  encoura^ng  results,  at  least  so  far  as  securing 
the  property  against  depredation  by  theft  and  fire;  and  the  Commis- 
aionis  "receiving  a  heartv  and  intelligent  support  from  {he  lumber- 
men and  land  owners  of  tne  Adirondacks  and  the  Catskills." 

It  being  recognized  that  protection  against  fire  is  the  first  consid- 
eration in  any  attempt  at  forest  management,  the  Commission  has 
vigorously  undertaken  to  secure  this  protection. 

The  State  of  California  has  recently  created  a  Forest  Commission, 
^th  a  moderate  apj)ropriation  ($15,000),  its  attention  being  primarily 
directed  to  preventing  forest  fires,  bringing  depredators  to  justice, 
aidmg  forest  planters  with  seed  and  other  material,  and  making  a 
forest  map  of  the  State,  f 

Of  the  Forestry  Bureau  of  the  State  of  Ohio  it  cannot  be  said  that  it 
Was  created  with  any  definite  policy  in  view,  it  having  been  appointed 
^d  provided  with  a  small  appropriation  for  the  purpose  of  gather- 
iiig  information  in  regard  to  the  forest  condition  or  Ohio  and  making 
recommendations  for  legislation  calculated  to  develop  a  rational  sys- 
^  of  forestry. 

Prom  the  report  lately  issued  it  appears  that  in  the  thirty  years 
from  1853  to  1884  the  forest  area  of  the  State  was  reduced  from  54.10 
^  17.39  per  cent,  of  the  total  area;  a  decrease  which  cannot  have  been 

•Annual  Report  of  the  Commissioner  of  the  Land  Office  for  1886. 
.  t'Rie  firet  report,  containing  a  very  valuable  account  of  the  Redwood  forests,  has 
Ji»t  appeared. 
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without  serious  influence  upon  the  climate  and  water  supply  of  the 
State  and  its  river  systems.  The  horrors  of  the  last  flood,  still  in  our 
memory,  may  with  good  reason  be  connected  ¥rith  the  rapid  denuda- 
tion of  the  tributary  hillsides.* 

The  State  of  Colorado,  too,  ordered  the  appointment  of  a  forest  com- 
missioner,  but  omitted  to  make  any  appropriation  for  him.  Therefore 
the  authority  conferred  upon  him,  giWng  him  ''the  care  of  the  wood 
lands  of  the  State^  and  requiring  him  to  make  and  publish  reasonable 
rules  and  regulations  for  the  prevention  and  extinguishment  of  fires 
thereon  and  for  the  conservation  of  forest  growth,"  &c.,  conldnot 
be  of  much  avail.  In  this  emergency  this  Department  enabled  the 
commissioner  appointed  by  the  governor  of  Colorado  to  devote  his 
time  and  energjr,  at  least  to  some  extent,  to  the  interests  of  forestry, 
by  employing  him  to  report  upon  the  forest  conditions  of  the  Rocky 
Mountain  region.    His  valuable  report  is  just  completed.! 

FORESTRY  DIVISION. 

The  attention  of  Congress  having  been  called  repeatedly  to  the  ne- 
cessity for  a  definite  forest  policy  for  the  United  States,  the  Commifl- 
sioner  of  Agriculture  was  required  by  an  act  of  August  15, 1876,  to 
appoint — 

"some  man  of  approved  attainments,  and  practicaUy  weU  acqoainted  with  the 
methods  of  statistical  inquiry,  with  a  view  of  ascertaining  the  annual  amount  of 
consumption,  importation,  and  exportation  of  timber  and  other  forest  products;  the 
probable  supply  for  future  wants;  the  means  best  adapted  to  the  preserrationand  re- 
newal of  forests;  the  influence  of  forest  upon  climate;  the  measures  that  have  been 
successfully  applied  in  various  countries  for  the  preservation  and  restoration  or 
planting  or  forests;  and  to  report  upon  the  same  to  the  Commissioner  of  Agricultare, 
to  be  by  him  transmitted  in  a  special  report  to  Congress." 

After  two  reports  had  been  prepared  upon  the  subject  by  the  late 
Dr.  F.  B.  Hough,  the  work  became  in  1881  the  object  of  a  Forestry 
Division,  as  part  of  the  organization  of  the  Department,  for  the  pnr- 

fose  of  **  investigating  ana  reporting  upon  the  subject  of  forestry." 
n  1884,  witliout  increasing  the  appropriation,  the  duty  of  making 
experiments  was  added  to  tlie  functions  of  the  Division ;  and  in  1885 
^'the  collection  and  distribution  of  valuable  economic  tree  seeds"  vas 
also  required,  to  which  **  plants"  has  been  added  for  the  present  year.J 
No  record  of  experiments  is  at  hand,  and  the  distribution  of  seeds 
has  been  very  limited.  On  account  of  our  large  extent  of  country  and 
its  differences  of  requirement  as  to  kinds  of  trees,  this  provision  must 

*The  value  of  the  property  in  the  Ohio  Valley  destroyed  by  the  flood  of  1883  hai 
been  estimated  at  $60,000,000.  Nor  will  this  seem  an  unwarranted  estimate,  large 
as  it  is,  when  we  consider  that  the  area  drained  by  the  Ohio  River  is  not  less  than 
214,000  squai-e  miles,  or  twenty-two  times  as  large  as  that  drained  by  the  Connecti- 
cut.   The  Ohio  Valley  drains  portions  of  thirteen  States. 

f  The  reuppointment  of  Col.  E.  T.  Ensijjn  as  forest  coinmLssioner,  with  enlarged 
powers  and  suitable  appropriation  of  means,  places  the  forestry  interests  of  Colorado 
on  H  Kufer  basis. 

t  It  is  worthy  of  note  that  this  mode  of  encouraging  forest  growing  is  (juite  ex- 
tensi\ely  practiced  on  the  Continent  and  elsewhere. 

During  the  last  vear  tlie  Bolietuian  Forest  Department  and  forestry  nsso(nations 
distributed  4,000,000  8eeMlling^«,  of  wliich  nearly  4,(K)0,(X)0  were  ccniiferous.  Double 
the  amount  is  prej^ared  for  distribution  next  year.  The  same  is  done  in  8t\Tia.  Tlie 
Hungarian  Deparinient  of  Commerce  distributes  plant  material  fnH?  on  IxKird  cars. 
In  1884  the  Prussian  Forest  Department  distributed  over  25,CHX).000  sc*edling8.  The 
large  subventions  in  material  and  in  money  granted  by  the  French  Govermnent 
for  reforestation  have  been  often  pointed  out  in  former  reports. 
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oain  practically  nugatory  so  long  as  only  inadequate  means  are  at 
disposal.  The  result  of  the  work  of  the  Division  as  such  has  been 
blisned  in  two  special  reports,  in  addition  to  the  two  previous 
fcde  by  Dr.  Hough,  and  in  the  annual  reports  of  the  Departmnet  of 
jriculture.  In  addition  to  this  collected  information,  many  letters 
inquiry  asking  for  instruction  in  regard  to  forestry  matters  find 
plies  through  the  medium  of  the  Division. 

STATISTICAL  INQUIRIES. 

It  has  become  a  recognized  fact  that  incomplete,  and,  therefore,  un- 
liable statistics  are  harmful  rather  than  helpful.  While  good  re- 
Its  in  statistical  work  can  be  expected  only  from  a  large  and  well- 
^anized  force  of  correspondents,  conversant  with  and  interested  in 
3  subjects  of  inquiry,  and  with  some  certain  benefit  to  themselves 
oilting  from  th6ir  labor,  the  Forestry  Division  has  not  the  means 
employ  such  a  force.  It  may  be  added  that  in  this  country  forestry 
ktistics  are  most  difficult  to  obtain,  both  on  account  of  the  large 
3a  of  sparsely-settled  land  and  the  lack  of  competent  observers, 
^n  in  such  a  country  as  Germany,  so  densely  settled  and  well  ad- 
nistered  as  regards  forests,  a  recent  writer  on  the  question  of  forest 
ktifltical  inquiries  finds  it  necessary  to  say: 

'Tbe  Goreniinent  lacks  greatly  a  sore  basis  for  the  realization  of  tbe  purposes  of 
forests.  When  deforestation  may  be  admissible,  where  required,  where  it  has 
M  damace,  where  reforestation  is  required  and  to  what  extent  for  the  security  of 
ieoltarfll  oonditiops,  are  aU  questions  for  the  answer  of  which  the  data  are  lack- 
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Host  of  the  statistical  work,  then,  of  the  Forestry  Division,  and  the 
me  wUl  be  true  of  other  forest  statistics,  represents  only  an  uncer- 
in  approximation  to  the  actual  condition  of  affairs. 
A  thorough  statistical  research  in  certain  definite  directions  is  a  most 
•gent  necessity.  First  of  all,  it  would  seem  desirable  to  locate  the 
nber  domain  still  in  the  possession  of  the  Government,  and  to  de- 
rmine  its  value  as  a  source  of  lumber,  or  its  economical  importance, 
order  to  furnish  a  basis  for  establishing  a  desirable  policy  in  regard 
its  disposal  or  maintenance.  The  condition  and  present  extent  of 
e  white-pine  forests  of  the  North  should  be  ascertained  as  accurately 
I  possible.  The  need  of  such  investigation  into  this,  the  most  im- 
)rtant  branch  of  our  lumber  industry,  is  apparent  from  the  many 
cpressions  of  lumbermen  in  their  special  papers. 
An  attempt  to  ascertain  approximately  the  extent  and  conditions  of 
le  forest  cover  of  the  Noi-thwestem  States  has  been  instituted  by  this 
division  by  enlisting  the  school  organizations  of  the  States  in  the  work. 
|y  tMs  means  it  was  thought  that  while  securing  an  intelligent  force 
I  correspondents,  the  interest  of  the  teacher  in  the  cause  of  forestry 
light  at  the  same  time  be  engaged.  The  invitation  to  such  co-opera- 
ion  has  been  cheerfully  accepted  in  most  cases  by  the  school  authori- 
ies.  Whether  by  this  means  acceptable  statistical  results  will  be 
obtained  remains  to  be  seen.  One  of  the  agents  of  the  Division,  Mr. 
lames  Byars,  of  Covington,  Tenn.,  is  engaged*in  an  exhaustive  statis- 
tical research  into  the  forest  conditions  and  lumber  resources  of  his 
^wn  State. 
A  report  on  the  dependence  of  railroad  construction  upon  forest 
^^ppliesby  Mr.  M.  G.  Kern,  of  Saint  Louis,  agent  of  the  Division,  has 
iu8t  been  completed,  giving  in  a  number  of  Appendices  important 
practical  information  to  railroad  managers  regaraiug  possible  econo- 


i  I 

i   i 


176  REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

mies  in  the  use  of  timber.  Among  these  will  be  found  the  o 
investigations  into  the  structure  and  use  of  certain  railroad 
Mr.  P.  H.  Dudley,  C.  E.,  of  New  York;  experiments  inregarc 
adhesion  of  spikes  and  the  economy  of  different  methods  of  fas 
a  review  and  practical  elucidation  of  different  methods  for  tk 
ervation  of  timber,  by  Col.  H.  Flad,  C.  E.,  of  Saint  Louis,  and 
Constable,  C.  E. ,  of  New  York,  and  an  exhaustive  report  on  me1 

A  report  on  the  relation  of  charcoal  iron  works  to  forestry  h 
prepared  by  Mr.  J.  Birkinbine,  secretary  of  the  Charcoal  Iron- 
ers'  Association.  Reports  on  the  use  of  timber  in  mining  ent€ 
and  on  the  state  of  wood  manufactures  are  in  preparation. 

It  was  thought  that  by  such  reports  those  interested  in  these 
tries  might  be  aroused  io  the  necessity  of  securing  a  continue 
supplies,  and  as  many  of  the  industries  are  carried  on  by  ow 
forest  lands,  their  action  leading  to  an  economical  and  sysl 
management  of  these  might  be  secured. 

PHENOLOGICAL  OBSERVATIONS. 

The  desirability  of  interesting  our  educational  institutions 
work  of  forestry  reform,  which  has  been  so  strongly  emphasi 
some  forestry  advocates,  has  not  been  ignored.  To  bring  the  a^ 
ural  colleges  and  their  students  into  active  sympathy  with  th 
of  the  Division,  schedules  for  observations  of  plant  developmi 
lating  notably  to  the  date  of  the  flowering,  leafing,  and  mii 
trees,  were  sent  to  the  professors  of  botany  for  distribution 
advanced  students.  To  enlarge  the  class  of  observers,  the  m« 
of  the  Agassiz  Association,  at  their  request,  as  well  as  privat( 
cants,  were  supplied  with  schedules,  so  that  quite  a  large  corp 
servers  were  engajged  upon  this  work.  By  thus  inviting  stud 
personal  and  methodical  observation  of  tree-life,  under  the  di 
of  and  in  connection  with  the  Forestry  Division,  it  was  hoped  th 
an  interest  might  be  incited  as  is  thought  to  be  essential  to  our 
forest  policy. 

The  principal  aim  of  such  observations,  to  be  carried  on  thr 
series  of  years  imder  certain  prescribed  conditions,  is  to  ar 
some  practical  points  of  climatic  comparison,  or,  as  stated 
schedule: 

(1)  To  note  the  progress  of  local  development  in  tree  life,  for  the  purpofi 
larging  the  knowledge  of  biological  conmtions. 

(a)  To  arrive  at  conclusions  as  to  relative  climatic  conditions  expressed  b 
of  plant  development,  and  also,  vice  versa,  as  to  dependence  of  such  devel 
on  such  conditions. 

(3)  To  determine  the  period  of  vegetation  of  different  species  (time  from  ap] 
of  first  leaf  to  general  change  of  foliage). 

(4)  To  ascertain  the  relative  dependence  of  different  species  on  climatic  co 
determining  relatively  tlie  time  for  planting. 

(5)  To  furnish  comparison  of  the  behavior  of  the  same  speciee  under  the 
conditions  of  different  localities,  thus  allowing  preliminary  estimates  of  the 
of  the  species  for  acclimation.. 

It  cannot  be  denied  that  the  complex  factors  which  we  de 
under  the  comprehensive  term  ''climate*'  find  most  readily  as 
tory  expression  in  the  development  of  plants,  and  therefore 
observations  continued  for  many  years  on  the  same  individua 
in  different  parts  of  the  country  we  can  establish  the  average 
rence  of  a  certain  plant  phase,  for  instance  the  flowering,  ^ 
gain  pretty  safe  points  for  comparison  between  the  climatic  cor 
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Brent  localities.  Snch  observations  were  carried  on  through  a 
>f  years  by  the  Smithsonian  Institution  thirty  years  ago,  though 
a  systematic  plan.  Yet  by  comparison  with  these  data  we  shall 
ditional  opportunity  to  judge  regarding  the  change  of  climate, 
has  taken  place,  since  that  time,  and  thus  contribute  to  the 
aent  of  the  mooted  question  of  forest  climatic  influences, 
n  from  one  season's  observations,  made  simultaneously  in  sev- 
laces,  deductions  of  comparative  climatic  conditions  may  be 

BIOLOGICAL  STUDIES. 

Ugh  many  helpful  notes  may  be  found  in  the  writings  of  botan- 
d  norticiilturists,  yet  no  special  studies  of  the  nature  of  our  tim- 
©s,  their  life  history,  or  the  influences  and  conditions  upon  which 
jrowth  and  reproduction  in  the  natural  forest  depend,  have  been 
or  published  in  collected  form  with  a  view  to  the  particular 
ements  of  forestry-  All  or  most  of  the  facts  which  would  enable 
ipply,  or  to  modify  in  applying,  the  principles  of  forestry  estab- 
Dv  lon^  experience  on  tne  Continent  are  lacking,  and  in  order 
kbie  to  give  advice  as  to  methods  of  forest  management  the  sys- 
ic  study  of  the  biology,  the  life  history,  of  our  timber  trees  must 
le  the  formulation  of  specific  rules. 

5  work  the  Forestry  Division  has  begun  this  year,  and  a  number 
le  observers  and  botanists,  with  a  practical  turn  of  mind, 
t)een  engaged  to  make  and  compile  in  ready  form  the  studies 
beervations  on  the  life  and  behavior  of  our  native  species  upon 
L  the  forester  may  proceed  intelligently  in  his  management, 
studies  will  naturally  require  years  for  their  satisfactory  com- 
n,  as  observations  must  be  made  in  a  great  variety  of  localities 
trough  several  seasons.  *  'We  must  gather  and  compile  the  expe- 
16  of  many,  through  many  years,  from  many  localities,  unaer 
circumstances,  derive  principles  therefrom,  form  rules,  and 
to  modify  these."  Besides,  the  forest  flora  of  the  United  States 
Y  extensive,  and  the  number  of  capable  botanists  who  are  willing 
^age  in  such  a  task,  for  which  only  the  scantiest  remuneration 
)wed,  is  small,  and  thus  this  preliminary  work  will  be  unduly 
i^ed  unless  better  facilities  are  granted. 

the  coniferous  trees  are  to-day,  and  will  be  for  some  time  to 
the  most  important  factors  of  our  present  forest  wealth,  and 
ir  reproduction  and  management,  especially  with  the  unf avor- 
onditions  under  which  our  f  oreste  are  worked,  are  among  the 
difBicult  tasks  of  forestry,  attention  has  been  first  directed  to 
udy  of  the  most  important  of  these,  namely,  the  White  pine  of 
forth,  the  Long-leafed  pine  and  the  Cypress  of  the  South,  the 
pines  of  the  Western  mountain  ranges,  and  the  f  ast-disappear- 
emlock,  so  important  for  our  leather  industry,  soon  to  replace 
largely  the  waning  supply  of  White  pine.  Tne  monograpns  on 
/hite  pine,  by  Prof.  S.  V.  Spalding,  Ann  Arbor,  Mich. :  on  the 
-leafed  pine,  dv  Dr.  Charles  Mohr,  Mobile,  Ala, ;  and  on  tne  Bald 
388,  by  I^rof.  A.  H.  Curtiss,  Jacksonville,  Fla.,  have  been  com- 
L  It  is  proposed  to  take  up  gradually  the  other  important  coni- 
Jid  deciauous  trees.  In  order  to  establish  this  work  upon  a  uni- 
basis  it  was  found  necessary  to  formulate  the  subjects,  and  the 
nag  arrangement  was  prepared  in  this  office  to  serve  as  far  as 
ble  as  a  schedule  for  studying  the  biology  of  our  timber  trees: 
12  AG— '86 


t 
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BOHIDULB  VOB  BTUXmNd  THB  BIOLOGY  OF  TDCBBB  TBBB8. 

(a)  Introduction. 

Significanoe  of  the  tree  in  the  forestry  of  the  ooontrr;  ihort  statement  justi 
themvestigation;  historical  remarks;  sources  of  information  and  aclmo^ 
ments  of  a^l;  statement  of  methods  of  inquiry. 

(b)  StatUticdl. 

1.  (Geographical  distribution  and  habitat;  (in  general  by  regions,  where  be 
Teloped,  most  abundant,  covering  large  or  sxnall  areas,  oontinuousiy  or  only  i 
in,  associated  with  what  other  species,  &c.). 

2.  Economical  importance,  utilization,  trade,  former  and  present  supfAy,  aa 
amounts  used,  available,  &c. 

8.  Value  and  uses  of  the  wood. 

(c)  BioloaiccU. 

1.  Short  botanical  expook;  name,  sise,  form,  root,  crown,  habit. 

2.  life  history;  development  from  seedling;  leaves,  flowers,  seeds,  seed  cro 

8.  Influences,  on  form  and  development,  of  climate,  soil,  site,  surroondingi 
light  and  shade  as  compared  with  other  species. 

4.  Measurements:  rate  of  growth  in  height  and  in  diameter,  in  natural  fon 
under  cultivation ;  at«different  periods  of  life ;  on  different  sites;  time  neoess 
produce  merchantable  timber;  vield  of  wood  per  acre. 

6.  Structure  of  the  wood  and  mode  of  its  development;  influences  upon  qv 
iUustrations. 
6.  Dangers  and  diseases: 

(a)From  mechanical  forces,  human  agencies,  cattle,  wounds,  windi,  i 
frost,  drought,  floods. 
Occasioned  by  influences  of  the  soil. 
Occasioned  by  phanerogamic  parasites. 
Occasioned  by  cryptogamic  parasites. 
Occasioned  by  insects. 

(d)  ForeBtal 
1.  Essential  demands  on  climate,  soil,  and  (growing  conditions. 

9.  Associates  found  naturally  with  the  species  and  their  relative  behavior. 
8.  Opportunities  and  requirements  for  natural  renewal  (espeoially  oonsic 

seed  crops,  seed  years,  germination,  and  the  need  of  light  or  shiuie  for  young  { 
difficulties  for  practical  and  economic  reasons;  for  natural  reasons. 

4.  Methods  of  management  suggested. 

5.  Artificial  renewal. 

6.  After  treatment:  Thinning;  when  and  how  mach« 

7.  Rotations. 

8.  Profits  under  different  treatment, 
(e)  Condunona, 

Stating  in  the  briefest  manner,  in  a  few  precise  sentences,  results  of  inveeti| 
in  regard  to  economic  and  f  orestal  questions. 

INSPECTION  or  WESTERN  TREE  PLANTING. 

Under  your  direction,  I  made  in  September  a  very  brief  and 
ried  journey  through  Kansas,  Nebraska,  and  Colorado^  to  ini 
tree  planting  and  its  conditions  in  the  once  troeless  regions, 
observations  have  been  embodied  in  a  special  report,  from  whii 
some  extent  may  be  gleaned  the  needs,  the  causes  of  failure 
remedies  for  the  same,  with  hopeful  views  as  to  the  possibiliti 
further  extension  of  the  tree  planter's  work  into  the  arid  reg 
That  the  utilization  of  the  military  reservations  for  forest  plai 
by  the  Government  would  be  a  most  desirable  encouragemen 
Western  tree  planters,  and  at  the  same  time  would  enhance 
value  of  agricultural  lands  near  such  extensive  forest  belts,  has 
pointed  out  and  finds  ready  indorsement  among  those  most  con 
ant  with  the  condition  of  those  localities. 

The  need  of  aid  by  a  systematic  and  rational  distribution  of  { 
ble  plant  material,  either  gratuitously  or  at  nominal  rates — a 
which  could  most  readily  be  done  from  such  experimental  fore 
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las  been  generally  acknowledged  by  personfl  wlio  are  not  themselves 
ipnlicantB  for  sucn  aid. 

At  JprA  request,  I  also  attended  the  meeting  of  the  American  For- 
jstry  C!ongres8  in  Denver  during  the  month  of  September,  when  the 
presence  of  representatives  from  the  States  and  Territories  afforded  an 
Excellent  opportunity  for  ascertaininj;  from  those  best  fitted  to  judge 
ihe  prevalent  feeling  and  opinions  in  regard  to  forestry.  Though 
many  diverging  views  as  to  the  most  desirable  manner  of  procedure 
were  advanced,  the  necessity  of  a  change  of  policy  at  least  as  regards 
±e  use  of  the  forest  domain  of  the  Government  was  unanimously 
leclared  to  be  urgent. 

Dnrinflf  the  course  of  the  year,  as  your  representative,  I  have  also 
ielivered  several  addresses  on  forestal  subjects  before  Forestry  and 
>tlier  Associations. 

LEGISLATION. 

Le^slation  in  regard  to  forestry  may  be  considered  under  the 
tlassmcation  of  restrictive,  protective,  and  stimulative  legislation* 
Iawb  of  the  first  and  second  class  have  been  passed  from  an  early 
)eriod.  and  have  been  designed  to  prevent  the  mdiscriminate  cutting 
rf  timoer,  especially  of  live-oak,  and  to  prohibit  the  unauthorized  cut- 
ing  or  the  injury  of  timber  whether  growing  upon  private  lands  or 
ipon  those  belonging  to  the  Government.  The  efficiency  of  these  laws, 
lowever,  depends,  even  more  than  that  of  other  legislative  acts,  upon 
ihe  greater  or  less  ease  with  which  the  laws  can  be  enforced.  At  pres- 
mt  no  laws  restrictive  of  the  use  of  forest  property  by  the  owner 
cost  in  any  of  the  States. 

Protective  laws,  directed  against  theft  or  the  destruction  of  timber 
)y  man  or  cattle,  and  against  incendiarism,  are  found  in  every  State 
ind  Territory.  These  laws,  however,  have  not  exerted  much  pro- 
iective  influence.  The  law  of  a  single  State  may  be  taken  as  a  speci- 
nen  of  the  whole,  for  there  is  a  general  similarity  among  them: 

"AziT  one  willfuUy  or  negligently  setting  fire  to  any  woods,  prairies,  or  other 
pKxmdB  not  belcm^^ing  to  him,  or  willfully  or  negligently  permitting  fire,  kindled  on 
lis  own  land  bj  hun.  or  by  his  permission,  to  soread  to  the  iniury  of  other  persons, 
I  liable  to  a  fine  not  exceeding  one  thousand  aollars  or  imprisonment  hot  oyer  one 
'^etr,  or  both,  at  the  discretion  of  the  court*  The  party  injured  may  recoyer  double 
bmagea  for  the  injury  sustained." 

While  such  laws  may  have  some  salutary  influence,  the  difficulty 
rf  establishing  willfulness  or  negligence  must  ever  prove  a  great  ob- 
rtacle  to  the  enforcement  of  them.  Other  difficulties  also  tend  to 
Biake  such  laws  ineffective. 

Particular  attention  must  be  called  to  the  salutary  effect  of  stock 
or  herd  laws,  existinj?  in  a  few  States  (chiefly  Western),  bv  which  not 
only  young  growth  is  protected  against  the  incursions  of  cattle,  but 
also  the  firing  of  the  woods,  which  is  practiced  mostly  to  produce 
fresh  herbage  for  the  cattle,  is  restricted,  and  incidentally  a  large 
saving  in  the  construction  of  fences  is  effected. 

But  even  were  the  firing  of  woods  made  a  criminal  offense,  as  it 
certainly  should  be  in  view  of  the  evil  consequences  it  entails  upon 
the  country  at  large,  it  would  be  almost  impossible  to  render  the  laws 
effective  over  the  vast  areas  of  timber  lana  in  private  hands  and  in 
^inly  settled  regions,  unless  the  spirit  of  the  people  were  bent  upon 
enforcing  them. 
Where  private  interests  require  protection  private  co-operation  will 
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be  the  most  effective  protector^  and  where,  as  in  the  case 
property,  the  State  has  an  economic  interest  in  its  preserve 
yond  the  mere  protection  of  private  rights,  co-operation  of 
authorities  with  the  private  interests  is  necessary.    The  ad< 
what  may  be  called  the  Canada  plan  is  therefore  recomme 
such  States  as  have  large  lumbering  interests  to  protect. 

The  substajice  of  this  plan  is  given  in  the  f oilowi^  pa 
taken  from  the  recent  report  of  the  Commissioner  of  Crow 

"  It  is  proposed  that  during  the  dangerous  period,  say  from  the  Ist  daj 
the  Ist  day  of  October  in  each  year,  there  shlEkll  be  placed  on  such  limits 
posed  to  danger  a  man  or  men  who  will  be  empowered  and  instructed  tc 
endeavor  to  prevent  and  supi>re8s  fires  in  every  way  possible,  and  the  ran 
placed  in  chturge  of  a  limit  will  be  authorized  to  engage  whatever  help  n 
essary  to  cope  with  a  dangerous  fire  when  prompt  action  is  necessary. 
'  will  be  supplied  with  copies  of  the  '*  Fire  act"  and  instructed  to  post  1 
public  ana  conspicuous  places,  to  visit  each  person  resident  on  the  limi 
uiem,  if  thought  advisable,  a  copv  of  the  act,  explaining  to  them  its  ] 
penalty  for  its  infraction,  &c.,  and  to  endeavor  to  enlist  their  assistano 
pathy  to  ma^e  the  act  effective. 

"  The  Department  will  leave  the  limit-holder  to  suggest  the  number  ol 
■haU  be  placed  on  his  limit,  and,  as  it  is  of  all  things  neoessarv  that  prac 
men  of  good  iudgnient  and  well  acquainted  with  the  limit  should  be  sc 
the  limit-holder,  will  nominate  the  man  to  be  placed  in  charge  of  the  lii 
subordinates,  if  any,  the  Department  reserving  the  right  to  limit  the  num 
to  be  employed  on  any  limit  and  also  to  reject  or  remove  any  man  wh 
unfitted  to  discharge  the  duties  of  the  position.*' 

As  to  the  expense  incident  to  the  working  of  the  plan,  the 
ment  proposea  to  assume  one  half,  the  other  half  to  be  bon 
limit-holders. 

So  far  as  timber-limit  holders  a^eed  to  bear  their  shai 
ezj^enses  connected  with  the  experiment  a  trial  was  made 
Thirty-seven  men  were  placed  in  the  field  and  kept  on  duty  f  i 
to  October.    The  effect  of  their  presence  was  excellent.    F 
i  suppressed  which  otherwise  mignt  have  become  vast  confli^ 

causing  incalculable  losses.  Persons  wantonly  violating  th 
ions  of  the  fire  act  were  promptly  brought  to  justice  cma  fin 
general  and  strong  interest  in  tne  direction  of  preventing  the 
spread  of  bush  fires  was  created  and  kept  alive. 

At  the  close  of  the  season  the  timber  owners  expressed  th 
satisfaction  with  the  experiment  and  urged  its  continuance 
tension. 

Passing  over  the  early  measures  for  the  encouragement  of  ti 

ing  of  the  New  York  and  Massachusetts  societies  tor  the  pror 
I  agriculture,  which  date  back  to  the  beginning  of  this  and  t] 

I  the  last  century,  we  find  bounties  of  from  $2  to  $10  per  acre  f o 

forest  provided  since  1868  by  the  State  legislatures  of  Massa 
[  Kansas,  (repealed),  Wisconsin,  Missouri,  Minnesota,  Illinois. 

I  vada.     Exemption  from  taxation  to  an  amount  reaching  froi 

$200  for  every  acre  planted  to  forest  is  granted  in  Iowa,  K 
1  \  Maine,  Connecticut,  Dakota,  Rhode  Island,  Washington,  an( 

ing. 

TIMBER-CULTURE  ACT. 

To  encourage  forest  planting  on  the  treeless  prairies,  the 
Government  made  tree  i)lanting,  imder  certain  regulations, 
sideration  for  the  acquisition  of  public  lands.  One  ^uartei 
or  an  equivalent  fraction,  was  to  be  planted  and  kept  in  gro^ 
dition  for  eight  or^more  years,  and  to  show  675  living  trees  p 
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• 
the  time  of  proving  up,  in  order  to  rive  title  to  the  whole.  According 
to  the  report  of  the  General  Land  Office,  the  lands  taken  under  this  act 
at  present  comprise  30,998,855.52  acres,  of  which  652,001.49  have  been 
finally  entered  for  proof  or  have  passed  into  the  hands  of  settlers. 
According  to  the  law,  four  years  were  allowed  for  the  final  planting 
of  the  quarter-section.  There  should,  therefore,  be  found  planted  to 
forest  at  least  one-quarter  of  the  entries  made  up  to  1882,  or  4,414,289 
acres.  But  as  the  time  for  holding  lands  entered  imder  this  act,  as 
against  other  comers,  "may  run  for  thirteen  years,"  and  conmiuta- 
tion  to  other  classes  of  entry  or  relin<juishment  (for  valuable  consid- 
eration) is  not  prevented,  this  result  is  far  from  having  been  accom- 
plished. The  proportion  of  entries  made  under  this  act  without 
securing  the  intenaed  result  of  its  provisions  has  been  estimated  by 
the  Commissioner  of  the  Gteneral  Land  Office  at  90  per  cent.  The 
orranic  faults  of  the  act  have  been  indicated  from  the  standpoint  of 
a  forester,  in  the  report  on  Western  tree  planting. 

ARBOR  DAT. 

Among  the  encouragements  of  forestry  the  establishment  of  what 
is  known  as  Arbor  Day  deserves  to  be  mentioned. 

The  credit  of  the  inauguration  of  a  day  specially  devoted  to  tree 
plantim^,  from  which  it  takes  its  name,  belongs  to  Nebraska,  in 
which  btate,  by  a  resolution  of  the  State  Boara  of  Agriculture,  in 
January,  1874,  the  second  Wednesday  of  April  in  each  year  was 
dedicated  to  the  work  of  planting  trees.  Tne  resolution  was  wel- 
comed by  the  people  of  the  State,  and  as  a  result  it  has  been  claimed 
that  on  the  first  Arbor  Day,  and  during  the  year  1874,  more  than 
12,000,000  trees  were  planted,  and  that  there  are  now  100,000  acres  of 
planted  forest  in  tiie  State. 

The  example  of  Nebraska  was  quickly  followed,  especially  by  those 
States  most  lacking  forest  growth.  In  Iowa,  Arbor  Day  was  adopted 
in  1874  by  the  State  Horticultural  Society.  Since  then  it  has  been 
established  by  legislative  enactment.  In  Michigan  the  governor  pro- 
claimed Arbor  Day  in  1876 ;  and  in  1881  it  was  formally  established 
by  the  legislature.  In  Minnesota  it  was  proclaimed  by  the  State  For- 
estry Association  in  1876,  and  1,500,000  trees  were  reported  as  planted 
that  year.  The  day  is  now  established  by  law.  In  Ohio,  Arbor  Day 
was  established  in  1882  by  the  legislature.  In  West  Virginia  it  was 
extensively  adopted  in  1883,  imder  the  lead  of  Hon.  B.  L.  Butcher, 
superintendent  of  public  schools.  In  accordance  with  an  act  of  the 
legislature,  it  was  proclaimed  in  New  Jersey  in  1885.  It  was  adopted 
the  same  year  in  Massachusetts  and  New  Hampshire  by  the  action 
of  the  State  Granges  of  the  Patrons  of  Husbandry,  and  has  been 
adopted  more  recently  by  the  legislatures  of  these  States.  In  1886  it 
was  adopted  by  New  York,  Maine,  Connecticut,  Rhode  Island,  Penn- 
sylvania, and  Florida.  It  has  been  adopted  also  in  Vermont,  Geor- 
pa,  Wisconsin,  Colorado,  and  Indiana. 

.  Recently  the  scope  of  Arbor  Day  has  been  widened  and  its  interest 
increased  by  engaging  the  pupils  of  the  public  schools  in  its  observ- 
ance. The  way  has  thus  been  opened  for  getting  the  facts  relating 
to  tree-growth  and  the  practical  uses  of  trees  before  the  minds  of  old 
and  yoxmg  alike,  and  for  creating  and  diffusing  through  the  com- 
munity a  sentiment  which  promises  much  good  to  the  cause  of  for- 
estry. It  is  this  educational  aspect  which  m&es  Arbor  Day  a  specially 
deniable  means  of  forestry  reform. 
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F0RB8TB7  ASSOCIATIONS. 

The  first  Forestry  Association  formed  in  this  country  seems  to 
have  been  that  of  Minnesota  (1873^.  which,  with  State  aidpreviously 

? 'anted,  di(J  much,  especially  by  tne  publication  of  its  Forest-Tree 
lanterns  Manual,  to  encourage  tree  planting  not  only  in  Minnesota 
but  also  in  other  States.  In  1875  a  National  Forestry  Association  was 
formed  under  the  auspices  of  that  well-known  forest  enthusiast,  the 
late  Dr.  Warder,  which,  however,  did  not  become  active.  The 
ADfierican  Forestry  Congress,  in  which  the  Forestry  Association  was 
also  merged,  was  formed  in  1882,  and  since  then  has  met  yearly,  in 
different  ana  widely-simdered  localities,  for  the  purpose  of  arousing 
public  interest  in  the  subject  and  promoting  the  formation  of  local 
lorestrv  associations,  as  well  as  to  forward  any  measures  of  desirable 
legislation  looking  to  the  protection  and  preservation  of  forests,  and, 
by  publishing  from  time  to  time  its  proceeding,  to  diffuse  informa- 
tion on  thei. subject.  The  disinterestedness  of  its  comparatively  few 
members  in  ur^ng  forestry  reforms  cannot  be  too  highly  extolled. 

Following  in  its  wake,  and  to  some  extent  as  an  outgrowth  of  the 
work  of  this  Association,  local  or  State  Associations  have  been  formed 
in  Ohio,  Colorado^  New  York,  and  Pennsylvania,  the  Gulf  States 
being  represented  by  the  Southern  Forestry  Congress,  with  the  same 
object  of  forwarding,  by  discussion  and  publication,  the  interest  of 
forestry  in  their  paraciuar  localities. 

In  otner  States,  where  such  associations  have  not  yet  been  formed, 
the  horticultural  or  agricultural  societies  have  devoted  much  atten- 
tion to  the  subject  of  forestry,  and  by  their  discussions  and  publica- 
tions have  done  much  to  advance  its  interests.  Among  those  deserv- 
ing special  mention  are  the  Massachusetts  Horticultural  Society  and 
the  Societies  of  Michigan,  Iowa,  and  Kansas. 

The  most  recent  action  of  associated  interests  in  forestry  is  reported 
from  the  State  Grange  of  Maine,  embracing  a  membership  of  15,000 
farmers,  which,  by  the  appointment  of  a  committee  on  *  *arbor  day 
and  forestry,"  has  commuted  itself  to  the  subject. 

As  the  farmers  hold  nearly  38  per  cent,  of  our  forest  area,  this  move 
must  be  considered  highly  amportant,  and  it  is  to  be  hoped  that  the 

gauges  all  over  the  country  will  follow  and  brinff  their  best  efforts 
bear  upon  the  needed  reforms  in  the  use  of  our  forest  repources. 

INSTBUCTION  IN  FOBBSTBT. 

There  are  no  schools  of  forestry  in  this  country,*  nor  are  there  reg- 
ularly cippointed  chairs  of  forestry  in  any  of  the  colleges  or  universi- 
ties. In  some  of  the  agricultural  colleges  the  professor  of  botany  has 
the  title  "  and  forestry^*  added,  but  instruction,  if  given  at  all,  is  only 
incidental.  Occasional  lectures  on  forestry  suojects  have  been  riven 
at  the  University  of  Pennsylvania  from  time  to  time,  in  accordance 
with  the  provisions  of  the  "  Michaux  fund."  A  conception  that  for- 
estry is  a  distinct  branch  of  economics  and  not  identic^  with  arbori- 
culture, or  simple  tree  planting,  has  not  yet  foimd  entrance  into  our 
institutions  of  education. 

*The  recent  report  of  the  California  foreat  commission  mentions  that  a  forestry 
school  is  being  maugurated  at  Los  Angeles  in  connection  with  the  University  cu 
Southern  California. 
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LITEBATUBB, 

There  having  been  no  attempt  at  artificial  or  scientific  forestry 
ymtil  very  recently  by  the  tree  planting  of  the  West  and  in  a  few 
instances  elsewhere,  the  literature  of  the  subject  in  this  country  is  nat- 
xirally  very  limited.  The  largest  part,  to  be  found  in  magazine  arti- 
cles, essays,  the  proceedings  of  associations,  and  other  papers,  is  of  a 
f;eneral  nature,  dwelling  upon  the  importance,  value,  or  history  of 
orestry,  or  is  a  recital  of  European  methods. 

Forest  floras  and  descriptive  forest  botanical  works  are  met  in  suf- 
ficient numbers,  some  giving  necessajy  instruction  in  regard  to  the 
propagation  of  trees;  but  an  exposd  of  the  principles  which  underlie 
forectry  proper  is,  for  the  most  part^  not  even  presented  by  those  who 
profess  to  write  on  forestry.  It  is  to  be  regretted  that  the  only 
periodical  devoted  to  this  subject,  the  American  Forestry  Journal^ 
edited  by  the  late  Dr.  F.  B.  Hough,  had  to  be  abandoned  after  one 
year's  issue  (1883)  for  lack  of  support.  The  English  Journal  of 
forestry  having  also  been  abandoned,  no  forestry  periodical  in  the 
SliiKlish  language  is  in  existence  except  The  Indian  Forester,  which 
deals  specially  with  tropical  conditions.  A  Forestry  Bulletin,  issued 
by  the  American  Forestry  Congress,  had  also  to  Be  abandoned  for 
lick  of  interest.  The  Pennsylvania  Forestry  Association  has  recently 
issued  several  numbers  of  leaflets,  Forestry  Leaves.  The  Agricul- 
tural press,  and  the  daily  and  weekly  newspapers  also,  are  beginning 
to  introduce  forestry  matter  liberally  into  their  columns. 

A  i)retty  full  collection  of  works  on  forestry,  published  in  Great 
Britain,  together  with  some  continental  publications,  may  be  found 
in  the  Congressional  Library  at  Washington  and  in  the  public  libraries 
of  Boston  and  New  York^  and  a  few  elsewhere. 

FOBBST  POUOT, 

the  importance  of  the  forests,  on  account  of  their 
direet  aod  ui^irect  bearing  upon  the  development  and  continuous 
productiveness  of  a  coimtry,  almost  all  civilized  nations  have  devised 
systems  of  forestry,  at  least  so  far  as  government  holdings  of  forest 
•Teas  are  concerned,  and  encourage  and  protect  similar  systems  of 
management  by  private  holders,  in  some  oases  even  enforcing  such 
systems  upon  mem.  Enforcement,  however,  is  as  yet  practised  only 
in  very  rare  and  urgent  cases  (contrary  to  the  conceptions  prevalent  in 
tliis  coimtry),  the  necessity  of  forest  police  regulations  naving  been 
^^eoomized  abroad  only  in  recent  times. 

All  Governments,  however,  are  gradually  awakening  to  the  need 
of  such  forest  policy,  and,  further,  to  the  desirability  of  preserving 
certain  forest  areas  m  the  hands  of  the  Government,  which  alone  can 
have  a  sufficient  interest  in  the  future  conditions  of  the  country 
denendent  on  forest  cover.  Thu^,  in  Ajistria,  where,  since  1825^  finan- 
cial straits  of  the  Government  have  necessitated  the  sale  or  mortgag- 
ing of  more  than  50  per  cent,  of  the  public  domain,  a  new  policy  was 
inAngorated  in  1868,  by  which  were  rigidly  excluded  from  sale— 

(1)  An  forestB  whioh,  on  accoimt  of  climatic  considerationfi— f or  the  protection  of 
^itor-ihedi  and  for  the  conservation  of  favorable  fm^cultural  conditions  of  extensive 
'^Sioni  or  particular  looalitiea— ought  to  remain  in  the  hands  of  the  Gk>vemment. 

{t)  Such  forests  as  are  needed  for  carrying  on  salt-works  and  similar  Gk>vemment 
mbUshments. 

(t)  Soch  forests  as  promise  so  insignificant  a  yield  or  profit  at  present  as  to  make 
^w  prflssusiiuu  f or  fatore  reauirsments  desirable. 


184  REPORT  OF  THB  OOMHISSIONBB  OV  AOBIOULTUBB, 

In  Australia,  the  conditions  of  which,  politically,  economically, 
and  often  climatically,  are  somewhat  similar  to  ours,  systematic  for- 
estry has  been  introduced  lately,  and  in  such  a  manner  and  with  such 
success  as  should  invite  imitation. 

The  report  of  the  Woods  and  Forests  Department  (J.  Ednie  Brown, 
Conservator  of  Forests)  for  1885-'86  shows  that  since  1876,  t.  e.,  for 
ten  years,  the  expenditures  for  this  department  were,  in  round  nnm- 
bers,  $284,000;  the  revenue,  $287,000;  and  in  addition  to  the  balance 
of  revenue  the  approximate  value  of  permanent  improvements  secured 
is  estimated  at  $729,000. 

Among  the  expenditures  appears,  for  raisinfi^  of  trees  for  free  dis- 
tribution during  the  last  four  years,  $8,000.  Tne  trees  reported  alive 
cost  the  government  1^  cents  each.  The  area  reserved  oy  the  gov- 
ernment, at  first  comprising  239,368  acres,  has  been  increased  to 
257,324  acres,  of  which,  however,  92,000  acres  are  not  intended  for 
permanent  f  orestrv.  Six  thousand  six  hundred  and  eighty-five  acres 
nave  been  inclosed,  and  planted^  mostly  in  the  arid  regions  and  under 
trying  circumstances. 

The  revenue  is  derived  chiefly^  from  leasing  lands  for  grazing  or 
agricultural  purposes  and  from  timber  licenses.  The  success  of  this 
modest  experiment  undoubtedly  lies  in  allowing  one  competent  man 
to  remain  in  charge  of  the  work  from  its  inception,  and  granting  him 
liberty  to  administer  the  property  according  to  his  best  judgment. 
The  enect  of  the  good  example  of  the  government  upon  the  pubKc 
is  commended  in  every  annual  report,  and  in  that  of  the  present  year 
in  the  following  words: 

The  resoltB  which  will  accnie  to  the  colony  at  large  will  be  boondlees  in  their 
utility  and  embellishment.  In  a  treeless  country  such  as  ours  the  pli^wtiTig  of  trees 
becomes  a  national  necessity,  and  not  merely  an  individual  hobby,  to  be  taken  op 
or  abandoned  as  caprice  may  direct  The  Govemment  cannot  compel  a  man  to 
plant,  but  it  may  persuade  him  to  do  so. 

NoTB.— To  enable  us  to  form  an  idea  of  what  forestry  means  in  the  household  of  a 
nation  the  following  figures  are  given,  based  upon  the  results  of  ten  years  of  goven- 
ment  forest  management  (1870-79)  in  the  fourteen  prominent  states  of  GermsDj, 
a%uming  that  the  same  conditions  prevail  in  private  forests : 

The  Qovemment  forests  embrace  12,000,000  acres,  or  85  per  cent.,  and  the  privBte 
and  commimal  forests  22,000,000,  or  65  per  cent.  The  total  forest  area  is  84,000,000 
acres,  or  25i  per  cent,  of  the  total  area  of  Qermany. 

Amount  of  wood  produced  yearly,  1,870,000,000  cubic  feet  (65  cubic  feet  per  acre), 
which  may  be  considered  the  yearly  accretion,  of  which  timber  wood  (above  8  inchee 
diameter)  forms  27  per  cent ,  or  6,000,000,000  feet,  B.  M.  Total  gross  income,  mostlT 
for  wood,  amounts  to  about  $05,000,000,  the  total  expenditure  being  about  $88,000,000; 
making  a  net  yield  of  $67,000,000.  Of  the  expen<fitures,  16  per  cent,  goes  for  culti- 
vation, improvements,  roads ;  82  per  cent,  for  lumbering ;  42  pear  cent,  for  adminB- 
tration  or  protection.  The  bulk  of  this  expenditure  is  almost  entirely  for  salaries 
and  wages,  in  which  the  laborer  receives  16  per  cent  more  than  the  officials,  tlie 
price  per  cubic  foot  of  wood  averages  about  6  cents,  costing  0.7  cents  to  cut  1^ 
expenditures,  amounting  to  $1.12  per  acre,  or  2  cents  per  cubic  foot,  represent  iO 
per  cent,  of  the  totiJgross  income.  «The  net  income  from  each  acre  of  wood  luA 
amounts  to  $1.60.  This,  then,  represents  the  interest  on  the  capital  invested  in  the 
forest  area,  and,  reckoning  8  per  cent,  as  rate  of  interest,  and  tie  rotation  at  which 
^e  forest  is  worked  in  the  average  at  ninety  years,  (these  figures  corresponding  to 
Uerman  practice),  the  capital  value  of  the  German  forests  equals  nearly  fe,OOOi«)0,- 
000,  and  the  wood  capital,  of  which  only  the  yearly  accretion  is  used,  80,000,000,000 
culnc  feet,  or,  reckonmg  the  price  of  wood  on  the  stump  at  only  2  cents  per  cal»c 
foot,  represents  $1,600,000,000,  and  the  soU  not  quite  $400,000,000,  showingifiie for- 
est growth  to  have  four  times  the  value  of  the  soiL  It  is  to  be  added  that  most  of 
this  forest  stands  on  a  soil  agriculturally  useless. 

To  show  the  relation  which  different  parts  of  a  European  state  forest  manaffemsnt 
hold  to  the  whole  system,  the  budget  of  the  Ftuaaian  forest  d^artment  for  ths 
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jHtt  IflW-W,  with  an  area  of  e,«17,7I2  acres  (of  which  878,616  acres  are  not  devoted 
to  wood  growth),  ia  given  aa  follows: 

Inccme  according  to  aTerage  of  last  five  years: 

1.  For  wood ♦11,876,200 

S,  Foe  by-producU 991 ,  000 

1  Sondriea ; 477, 820 

Total 18,844,680 

Expenditnrea : 

1.  Administration  salaries,  Ac.  (83.8  per  cent.) (2,467, 880 

S.  lAbor  and  matwial  (66.7  per  cent.) 4,200, 636 

S.  FmeatBcieiitiflcpurpoees  (0.6  per  cent.) 44,840 

4.  HiKeUooeotu  (9.0  per  cent.) 060,010 

7,893,786 

Ket  income , 5,  »5I,  785 

**  Of  thii  9W7,000  are  expoided  in  buying  ott  privil^es  and  $330,000  in  buying  ad- 
dilicnal  ftweat  grannd.  The  cut  ot  wood  amoanta  to  373,888,890  cnUo  feet,  ot  41 
oiUc  feet  per  acre,  of  which  aboat  80  per  cent,  is  inferior  fire-wood. 

Ooeqiaratiw  antf  of  farm,  forut,  and  other  land  in  the  UnUed  _Statet  and  in 


MefiLii':: 


in,  421, 


If 


1,«»,  757,701  I 


tana  ndnoe  ttw  peroMUai*  of  A 

^w  figures  here  giTen,  so  far  as  they  relate  to  other  conntriee,  are  taken  from 
cnnpeaB  statiBticar  tables,  besed  upon  the  state  of  things  existing  in  1860.  No  such 
niet  flKum  c^n  be  given  tot  our  own  country.  In  the  eatimatcB  and  approziiaa- 
tMii.  pven  in  round  numben,  neither  Alaska,  the  Indian  Territory,  or  Cidian  re»- 
^nliaiM  are  included,  the  foreet  condition  c^  these  not  having  been  ascertained, 
wfonat  ares  is  taken  from  an  estimate  made  by  the  Forestry  Division  in  186G. 
Ftr  the  amoont  ot  farm  huul  under  cnltivstion,  as  well  as  for  unoccupied  and  waste 
Wd,  whether  o^wbte  of  profitable  use  or  othwwiee,  reliance  has  been  placed  upon 
woamuretnma.  "Hie  per  capita  eetimatee  are  made  upon  the  basis  of  populauon 
m  1880,  vis,  00,000,000. 
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FORESTRY. 

It  is  to  be  regretted  that  the  tendency  of  American  writers  on 
forestry  has  been  to  conceive  of  it  mainly  as  involving  tree  planting 
and  the  idea  of  creating  new  forests  by  artificial  means,  ¥rjule  our 
millions  of  natural  forests  were  permitted  to  be  slaughtered  with 
entire  disregard  to  the  dictates  of  forestry.  The  application  of  forest 
management  to  them  has  been  entirely  overlooked. 

So  little  is  the  nature  of  forest  growth  understood,  that  lumbermen 
and  prominent  owners  of  white-pme  mills  have  even  asserted  that  the 
reproduction  of  white  pine  cannot  be,  or  at  least  is  not,  effected  by  seed 
Common  sense  and  the  experience  of  New  England  in  its  spontaneous 
white-pine  growth  should  have  prevented  the  utterance  of  such  state- 
ments. Vast  stretches  of  the  finest  white-pine  forests  have  been, 
needlessly  laid  waste,  and  the  presumption  is  that  the  Southern  pine- 
ries will  be  utilized  with  the  same  reckless  devastation.  The  hard- 
wood forests  and  coppices  of  the  farmer,  which  could  most  easily 
have  been  kept  in^an  ever  improving  condition,  have  been  deteriorated 
unne  cessarily  for  lack  of  knowledge  of  the  first  principles  of  forest 
management. 

It  has  been  often  popularly  stated  that  what  we  most  want  to  know 
is:  What  to  plants  now  to  plant,  and  where  to  plant.  But  before 
answering  these  questions  we  should  first  ask :  For  what  object  do  we 
wish  to  plant?  since  the  method  of  planting  and  of  future  manage- 
ment of  the  plantation,  as  well  as  tne  kind  of  timber  to  be  selected, 
depend  largely  upon  the  answer  to  that  question. 

Forestrv,  like  agriculture,  attempts  by  correct  management  to  pro- 
duce, without  exhausting  the  soil  or  favorable  conditions  of  ^wth 
and  at  the  smallest  expense,  the  best  possible  returns.  This  may 
mean  either  the  greatest  amount  of  wood  in  a  given  time,  as  when 
working  for  fire- wood  or  charcoal  billets,  or  the  production  of  cer- 
tain sizes  in  the  shortest  time,  as  when  a  farmer  wishes  to  supply 
himself  with  posts  and  rails  ana  short  tool-stock,  or  else  the  produc- 
tion of  the  highest  soil  rent — financial  success,  for  which  the  lumber- 
men will  wort. 

Either  of  these  objects  will  of  course  blend  with  the  others;  yet  as 
one  or  the  other  object  is  prominent,  it  is  but  natural  that  the  meth- 
ods of  management,  as  well  as  the  choice  of  timber,  &c.,  should  vary. 

On  mountain-sides  and  on  the  prairie  an  additional  consideration, 
the  indirect  influence  of  the  forest  on  water  regulation  and  climate- 
shelter  forest — again  modifies  the  method  of  management. 

It  would,  therefore,  be  impossible  to  give  general  advice  as  to  for- 
est management  applicable  under  all  circumstances;  yet,  besides  the 
more  or  less  well  understood  methods  in  the  propagation  of  tre4S, 
there  are  certain  principles  of  forestry  by  which  forest  planting  i& 
distinguished  from  tree  planting^  and  which  have  also  a  general 
bearing  on  all  methods  of  forest  management. 

The  arboriculturist,  the  nurseryman,  the  landscape  gardener,  and 
the  roadside  planter,  has  for  his  object  the  individual  trees,  or  at 
best  a  group  of  trees,  in  their  outward  appearance.  Into  forestry 
eeveral  considerations  enter,  which  the  arboriculturist  may  negleci 
The  forester  has  to  do  with  an  aggregate  of  trees;  he  must  study  and 
take  account  of  the  relation  and  tne  influence  of  one  on  the  other  in 
their  individual  development  through  a  long  series  of  years,  during 
which  each  species  shows  chan^^K  habits  and  differences  of  devel- 
opment.   As  ne  does  not  wish  simply  to  grow  trees,  but  to  produce 
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Top,  he  must  conaider  and  prepare  conditions  which  will  favor  the 
st  and  quickest  development  of  his  crop  for  a  ^ven  purpose. 
id,  as  his  crop  should  be  a  paying  one,  he  must  consider  the  cheap- 
j  and  surest  methods  of  preserving  favorable  conditions  for  xt. 
hile,  therefore,  mulching  may  be  a  very  iijood  thing  for  tree 
owth.  it  will  prove  in  most  cases  too  expensive  in  forestry;  and 
die  plowing  and  cultivating  may  be  the  best  method  for  the  nursery, 
keep  out  weeds  and  stimulate  growth,  for  forest  purposes  other 
^thooB  might  be  economically  substituted.  Again,  while  turfing 
der  the  lawn  tree  improves  the  object  of  the  tree,  viz,  its  beauty, 
can  onl^  injure  its  object  in  the  forest,  which  is  wood  production, 
the  limited  scope  of  this  report  it  will  not  be  possible  to  do  more 
im  indicate  the  most  important  general  princij^es. 

OBNEBAL  PBIKCIPLES  OF  FOBESTBT. 

1.  A  carrefid  and  constant  preservation  of  soil  humidity  and  pre- 
ntion  of  its  undue  exhaustion  by  surface  evaporation. 
S.  Such  choice  and  arrangement  of  species  as  will  aid  each  other 
id  not  impede  their  best  or  the  desired  development. 

3.  For  financial  reasons,  such  methods  of  initial  and  later  manage- 
ent  as  will  reduce  the  expense  of  labor  to  a  minimum. 

4.  For  continuity  of  the  least  expensive  forestry  system  such  mQth- 
|g  as  will  reproduce  the  forest  naturally, 

Begard  to  the  first  principle  requires  a  constant  and  continuous 
"otection  of  the  soil  against  the  drymg  influences  of  sun  and  wind, 
is  mainly  for  this  that  close  planting  has  been^  or  is  to  be,  recom- 
endBd.  The  war  against  imaerbrusn  and  the  notion  of  a  '^  clean 
•ove,^  in  which  the  trimming  of  ** superfluous"  branches  and  twigs 
jcupies  the  loving  care  of  the  amateur  planter,  are  two  monstrosi- 
BB,  against  which  a  seriouB  protest  should  be  made  for  the  sake  of 
iccessful  forestry. 

On  the  other  hand,  the  weeds  which  spring  up  under  the  partial 
lade  of  the  tree  growth  cannot  be  coimted,  as  some  writers  have 
)ne,  d^irable  unoer^owth.  They  are  not  *^ nurses"  but  "curses" 
f  forestry.  In  Russia,  on  the  arid  steppes,  where  the  hot  sun  and 
ry  winds  favor  rapid  evaporation,  the  furst  step  of  the  forester  is  thei 
reation  of  an  underbrush,  often  with  a  quick-growing  willow  {Salix 
ruinosa)  which  prepares  favorable  conditions  for  its  betters. 
Therefore,  where  land  is  to  be  devoted  to  forestry — and  this  should 
roperly  be  such  as  cannot  be  utilized  for  agricultural  purposes — the 
rst  object  of  the  planter  should  be  to  cover  the  grouna  as  quickly  as 
owble  with  a  dense  wood-growth,  which  by  its  shade  will  create  its 
wn  conditions  of  vigorous  growtn:  increased  and  longer-available 
Dil-humidity. 

In  their  youth  most  tree  plants  have  a  more  or  less  dense  foliage, 
^t  with  increased  age  a,  tendency  to  thin  out  is  manifested  in  dif- 
Brent  degrees  by  differiant  species.  The  condition  of  the  soil,  espe- 
ially  its  depth,  {he  nature  of  the  subsoU,  moisture  and  drainage,  and 
•lao  climate,  modify  the  tendency  in  the  different  species.  The  wal- 
^ut,  generally  a  shady  tree,  on  thin  soil  soon  appears  with  a  thin 
'Olisge.  The  birches,  usually  among  the  trees  needing  most  light, 
^  endure  considerable  shad.e  on  a  iresh,  humus  soil. 

A  classification  of  trees  according  to  this  tendencv  is  of  importance 
for  the  forest  planter,  as  he  must  keep  his  ground  shaded  through  the 
^^  period  of  forest  growing.    The  shady  trees  which  preserve  their 
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dense  foliage  are  the  only  ones  wMch  should  be  planted  in  forests  bf 
tiiemselyes.  Such  are  the  beeches,  catalpas,  hornbeams,  spruces,  fiis, 
and  hemlocks,  and  on  some  soils  perhaps  the  white  and  yellow  ^ines. 
But  the  unmixed  growth  of  larch  can  only  result  in  ultimate  failure, 
unless  soil  conditions  are  imusually  favorable,  as  the  requirement  of 
the  larch  of  a  cool  and  moist  soil  is  not  aided  by  its  thin  foliage.  The 
practice  of  planting,  immixed,  the  thin-f  oliaged  Scotch  pines  in  the 
northern  plain  of  Germany  is  excusable  only,  but  not  commendable.  | 

The  planting  of  ash  on  thin  soils,  and  of  walnut  or  oak,  withont  j 
some  dense-fouaged  companion  or  underbrush,  can  result  only  in  the  j 
deterioration  of  ttie  soil  and  the  consequent  diminished  wood  produc-  « 
tion,  as  may  be  noticed  in  many  groves  on  our  prairies.    Of  the  cot-  | 
tonwood  plantations,  it  is  needless  to  assert  that  they  present  the  de-  ; 
teriorating  influences  of  a  thin  and  constantly  thinnmg  foliage  in  an  i 
aggravated  manner,  and  that,  but  for  some  considerations  other  than 
those  of  good  forestry,  their  widespread  use  on  theprairie,  especiaDy 
in  unmixed  plantations,  can  only  be  deplored.    Tiieir  only  recom- 
mendation is  that  they  are  easily  producea,  and  fast  growers ;  but  they 
are  short-lived,  their  wood  inferior,  and  their  effect  on  the  soil  disas- 
trous. 

Mixed  planting,  then,  should,  once  for  all,  form  the  rule.  The  fol- 
lowing reasons  for  mixing  or  grouping  forest  trees  have  been  given, 
viz :  The  objectionable  uniformity  of  unmixed  growths,  the  advantage 
of  a  variety  of  material,  differences  in  the  tood  requirements  of  du- 
ferent  species,  and  especially  the  difference  of  their  root  systems.  But, 
though  some  of  these  consiaerations  are  weighty,  more  cogent  reasons 
are,  flie  greater  ecise  with  which  the  soil  can  oe  kept  continually  under 
cover  and  its  humidity  preserved,  and  the  protection  from  mjnries 
by  wind,  fire,  fungi,  and  insects  which  is  afforded  in  mixed  growths. 
Tjiis  preservation  of  favorable  soil  conditions  can  be  accomplished 
in  unmixed  growths  only  by  planting  those  species  which  preserve  a 
dense  foliage  and  enrich  the  soil  by  an  abundant  leaf -mold ;  but  there 
are  only  a  few  such  species. 

Admissible  in  pure  growths  only  are  the  thinly  f  oliaged  evergreeniS, 
like  Scotch  pine,  under  which  a  moss  cover  generally  compensates  for 
the  missing  shade.  As  soon  as  grass  appears,  however,  the  deteriora- 
tion of  the  soil  has  begun,  and  requires  the  correcting  interference  of 
the  forester.  On  deep  and  naturally  moist  soils  of  course  the  same 
means  for  the  preservation  of  soil  humidity  may  not  be  necessary,  and 
less  shady  kinds,  especially  for  short  rotations,  may  be  planted  by 
themselves;  for,  as  stated  before,  in  their  youth  all  trees  have  a  rather 
dense  foliage.  Thepreference,  however,  must  in  all  cases  be  given  to 
a  mixed  growth.  Tne  advantages  of  mixed  growths  have  been  more 
fully  described  in  my  report  on  Western  Tree  Planting. 

The  mixture  may  be  started  simultaneously,  or  other  species  may 
be  introduced  later  into  the  originally  pure  plantation;  it  may  be  with 
plants  of  the  same  age  or  of  different  age  and  size,  as,  for  instance,  by 
sowing  under  the  planted  rows.  It  may  be  a  temporary  or  constant 
mixture,  accordingly  as  we  remove  one  kind  earlier  than  the  other 
or  let  all  grow  on. 

The  advantages  of  mixtures  have  now  and  then  been  pointed  out 
before  by  writers  on  forestry  in  this  country,  as  well  as  the  reasons 
for  close  planting,  but  neither  the  true  and  most  important  rational^ 
for  such  practice  has  been  presented,  nor,  what  is  still  more  to  be  re- 
gretted for  practical  application^  has  the  rationale  of  a  correct  ws^ 
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I  been  given;  the  advice  having  mostly  been  simply  to  mix,  the 
re  the  better.  The  variety  of  possible  mixtures,  witn  our  rich  forest 
B,  enlarged  by  a  few  desirable  foreign  trees,  is  almost  endless,  but, 
outlined  above,  only  a  limited  number  will  satisfy  the  requirements 
good  forestry.  With  these  requirements  in  view,  after  we  have 
ermined  what  kinds  are  desirable  and  suitable  to  be  planted  in  a 
en  locality,  the  possibility  of  mixing  two  or  more  Mnas  depends — 
a)  On  their  relative  capacity  for  preserving  or  increasing  f avora- 
soil  conditions; 
i)  On  their  relative  dependence  for  development  on  light  or 

e;  and 
On  their  relative  rate  of  height  growth. 

e  densely  f oliaged  and  evergreen  trees  are  best  adapted  to  keep 
soil  in  proi)er  condition.  The  first  named  are  also  capable  of  sus- 
dng  a  considerable  amount  of  shade  without  being  appreciably 
leded  in  their  development,  while  those  with  a  thin  foliage  are 
ly  shaded  out,  often  even  by  the  moderate  cover  of  their  own  kind, 
ugh  differences  of  soil,  climate,  &c. ,  modify  this  susceptibility.  It  is 
IT  relative  dependence  on  light,  together  with  their  relative  rapid- 
of  height  growth,  which  are  most  important  for  the  determma- 
L  of  the  kinds  most  suitable  for  mixtures.  It  is  this  difference 
requirement  and  development  which  accounts  for  the  variety  of 
;etation  in  a  natural,  especially  a  deciduous,  forest,  and  for  the 
^mation  of  species  so  often  observed  in  this  country,  when  man,  by 
iring,  has  altered  the  conditions  of  growth.  The  light-seeaea, 
ck-growing,  light-needing  aspens,  maples,  and  birches  are  the 
ckest  to  occupy  the  ^round^  until  the  shade-enduring  and  slower- 
wing  kinds  Eave  patiently  struggled  upwards,  when  they  in  their 
n  crowd  out  the  nrst  occupants. 

lie  careful  observations  and  measurements  which  are  necessary 
a  more  satisfactory  discussion  of  specific  mixtures,  and  to  whicn 
diures  our  own  forest  flora  is  best  adapted,  have  not  been  made,  and 
m  notes  fronK  which  deductions  are  possible  are  scarce^  because 
se  relations  of  tree  growth  have  seemmgly  never  been  pointed  out 
understood  in  this  country. 

We  can  at  present,  therefore,  give  only  the  general  rules  for  mix- 
:  wMch  may  be  deduced  from  the  foregoing  remarks. 
?ttfe  1. — ^The  dominant  species,  i.  e.,  the  one  that  occupies  the 
»ter  part  of  the  ground,  must  be  one  that  improves  the  sou  condi- 
DS,  generally  a  shady  kind. 

Swfe  2. — Shade-enduring  (t.  «.,  densely  f oliaged)  kinds  may  be 
xed  together  when  the  slower-growing  kinds  can  be  protected  or 
arded  against  the  overshading  of  the  more  rapid  grower,  either  by 
uiting  Sie  slower  grower  first  or  in  greater  numbers  or  in  larger 
icimens,  or  else  by  cutting  back  the  quicker-growing  ones. 
Rule  3.— Shade-enduring  kinds  may  oe  mixed  with  light-needing 
ids  when  the  latter  are  either  quicker  growing  or  are  planted  in 
vance  of  the  former  or  in  larger  specimens. 

Rule  4. — Thin-foliaged  kinds  should  not  be  planted  in  mixtures  by 
emselves,  except  on  very  favorable  soils,  as  in  river  bottoms,  marshy 
il,  &c.,  where  no  exhaustion  of  soil  humidity  need  be  feared,  or  else 
I  very  meager,  dry  soils,  where  most  shady  trees  would  refuse  to 
ow  and  one  must  make  a  virtue  of  necessity. 
Rule  5. — The  mixing  in  of  the  light-foliaged  trees  in  single  indi- 
duals  is  preferable  to  placing  them  together  m  groups,  unless  special 
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soil  conditions  make  the  occupation  of  certain  spots  by  one  Idd 
which  may  be  better  adapted  to  them,  more  desirable,  as,  for  ingtaQoo, 
the  ash  in  a  wet  ground  (slough).  When  a  slower-growing,  light- 
needing  kind  is  to  be  grown  side  by  side  with  a  quicker-growing  shady 
one — as,  for  instance,  oak  and  catalpa — a  group  of  oaks  win  ha^B 
more  chance  to  withstand  the  shade  of  the  densely  f oliaged  catalpa 
than  the  single  individual.* 

WHAT  TO  PLANT. 

The  first  difficulty  which  besets  the  forester  in  this  country  is  the 
q^uestion.  Which,  in  the  immense  forest  flora,  are  the  trees  that  forar 
tificial  forestry  are  the  most  acceptable,  the  most  promising  ?  For 
while  nature  in  her  lavish  bounty  has  given  us  an  almost  endlea 
variety  of  arborescent  plants,  and  while  we  know  how  to  put  themt< 
use  wnen  found,  it  is  evident  that,  as  natural  resources  are  being  ex 
hausted  and  it  becomes  necessary  to  provide  for  our  needs  by  artifida 
planting  and  bv  managing  to  produce  on  the  smallest  area  the  ^reat 
est  amount  of  the  best  material,  we  shall  have  to  be  careful  m  th( 
selection  of  the  material  as  well  as  in  the  method  of  its  mana^ment 
For  the  settlement  of  this  question  we  are  remarkably  destitute  a 
reliable  data,  and  while  we  may  now  plant  some  of  the  kinds  which  wi 
know  are  adapted  to  special  localities  and  are  useful  for  certain  pur 
poses,  yet  for  extensive  planting  it  is  well  to  confine  ourselves  to  tb 
few  varieties  which  are  best  Imown  until  a  closer  study  has  beei 
made  of  the  capabilities  of  the  rest.  This  is  especially  advisabh 
with  foreign  species,  or  those  not  indigenous  to  the  given  locality 
An  exception  might  be  made  of  European  species  only,  as  the  ex 
tended  experience  in  their  cultivation  abroad  may  serve  as  a  guid( 
here.  We  must,  however,  take  care  not  to  overlook  the  fact  thi5,  cli 
matic  conditions  being  different,  differences  of  behavior  are  to  be  ex 
pected  and,  if  possible,  to  be  provided  for.  As  an  illustration  of  tiie 
mistakes  whicn  may  be  made  in  this  respect,  I  may  refer  to  the  un; 
qualified  recommendations  to  plant  the  European  larch  anywhere  anc 

♦Some  of  the  above  principles  having  been  pointed  out  to  Prof.  W.  J.  Beal,oi 
Lansing,  Mich.,  he  has  made  some  notes  on  the  relation  of  undergrowth  to  thede 
velopment  of  different  forest  trees,  and  the  capability  of  the  latter  for  holding  then 
leaves,  t.  e.,  thriving  under  shade.  These  ooservations,  published  in  a  bmktui 
have  reference  to  conditions  of  a  very  limited  locality,  however,  and  may  not,  there 
fore,  be  generalized  upon.  He  found  under  these  conditions  that  black  walnut,  bat 
ternut,  and  white  ash  do  not  preserve  dense  crowns  when  grown  in  the  forest  H< 
further  cites  beech,  sugar-maple,  dogwood,  hazel,  blue  beech  and  choke  cherrj.  ai 
shade  enduring,  and  adds  poplars,  white  oak,  and  swamp  oak  (these  are  generally 
light  needing);  white  pine,  arbor  vitee,  red  cedar,  Norway  spruce,  of  evergrwns 
and  black  cherry,  American  elm,  butternut,  low  willows  (unusual!),  catalpa8,birch« 
(exceptional!),  and  box-elders.  As  the  degree  of  shade  under  which  these  thriTC  i* 
not  indicated  by  a  statement  of  the  conditions  under  which  they  are  found,  beeideJ 
relating  only  to  the  first  period  of  life,  this  list  is  of  little  use.  The  oak,  it  is  true 
will  live  under  shade,  but  for  its  development  requires  a  great  deal  of  light,  anc 
must,  with  few  exceptions,  be  counted  among  the  Bght-needing,  thin-f oliaged  trees 

He  also  cites  the  weeds  found  to  thrive  in  shade  (wliat  degree  of?) :  common  milk 
weeds,  desmodium,  celandine,  wild  asters,  golden  rods,  to  which  add  black  cs] 
raspberries,  and  grape-vines.  June  grass  and  some  other  grasses  make  their  appear 
ance  late  in  autumn  and  earlv  in  spring,  when  deciduous  trees  are  without  leaves 

After  cultivation  ceases,  shepherd's  purse*  annual  poa,  pigweeds,  purslane,  anc 
other  annuals  appear.  These  weeds  cannot  exactly,  as  it  is  stated,  be  welcomed  ii 
the  forest,  but  their  appearance  or  disappearance  furnishes  the  forester  an  indicatioi 
of  the  condition  of  his  plantation  in  regard  to  cover,  and  gives  him  warning  ti* 
his  correcting  hand  is  needed. 
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where  and  in  pure  growths,  when  it  has  been  long  a  well-estab- 
fact  that  this  larch,  a  mountain  tree  from  the  highest  and  coolest 
ions  (3,000  to  6,000  feet  up  to  the  limit  of  tree  growth),  when 
Janted  into  the  plain  cannot  be  expected  to  be  grown  success- 

0  a  mature  age  unless  the  conditions  of  its  home  are  to  some 
provided.    To  do  this  it  will  be  necessary  to  assim  to  it  the 

i  exDOBures,  to  plant  it  only  in  single  individuals  through  the 
ana  to  take  particular  care  to  shade  its  foot  well  with  dense 
growth  or  densely  f  oliaged  companions,  while  its  crown  is  kept 
enjoyment  of  the  needed  supply  of  light.  If  treated  in  this 
r  no  more  desirable  and  profitable  exotic  could  be  suggested, 
[uirements  for  moisture  being  great,  and  at  the  same  time  its 

1  being  thin,  it  cannot,  in  spite  of  its  rich  leaf -mold,  preserve 

I  humidity  under  its  deficient  shade,  and  requires,  therefore, 
istance  of  a  neighbor  better  qualified  to  preserve  favorable  con- 
i.  None  better  could  be  suggested  than  the  denselv  f oliaged, 
ite  as  rapidly  growinff,  Norway  spruce,  which  will  thrive  well 
the  partial  snade  of  the  earlier-grown  larch,  and  these  in  com^ 
strength  will  prosper  for  many  decades,  making  excellent 
•  in  a  short  time,  enriching  the  soil  for  coming  generations, 
fying  all  objections  to  their  foreign  ancestry. 

HINTS  AS  TO  PLANTma 

ise  rules  as  to  the  manner  of  planting  cannot  be  given  here^ 
dng  too  much  dependent  on  local  conditions.  The  following 
jrations,  however,  may  well  be  kept  in  view  everywhere: 

ating  in  most  cases  should  have  preference  to  sowing.  Bowing  is  usually 
in  its  first  cost  and  more  quickly  done  over  large  areas,  and  furnishes  fuller 
dthout  increased  expense.  But  planting  is  surer,  because  the  Toun^  plants 
rotected  in  the  nursery  against  harmful  influenoes  which  beset  them  m  their 
"s;  and  thus,  in  the  end,  pmnting  may  even  prove  cheaper  than  sowing,  espec- 
en  seeds  are  expensive. 

forestry  purposes  use  seedlings  (one  to  three  years  old);  young  plants  suffer 
m  removtu;  tney  are,  therefore,  surer  to  succeed;  they  are  also  more  cheaply 
Older  plants  (from  3  to  10  feet  high)  may  be  used  where  trees  have  failed, 
rost^holes,'*  or  for  standards  in  the  standard  coppice.  ^. 
nsplanting  can  be  done,  with  care,  all  the  year  round,  out  best  in  fall  or  spring, 
of  rail  pUmting  it  is  urged  that  the  young  plants  regenerate  their  injurea  root- 
ing the  winter,  and  wat  the  earth  packs  more  cloeelv  around  the  roots; 
t  IS  the  danger  from  winter  cold  and  greater  exnense  in  the  work  on  aocount 
0*  days.  Spring  planting,  especially  on  dry  sous,  should  proceed  early  and 
led  several  wedcs  before  leanng  out,  except  in  the  case  of  most  conifers 
ill  transplant  weU  even  after  bulling  (except  the  Larch).    Heeling  in  plants 

II  facili&tee  planting  in  spring.  The  best  time  to  plant  is  on  rainy  or  cloudy 
1  in  the  attetnoon, 

nmonly  a  distance  between  the  plants  of  8  to  5  feet  is  recommended;  the 

distance  for  slow  ^wers,  which  do  not  dose  their  crowns  and  shade  the 

;  the  widest  for  quick-growing,  light-needing  kinds. 

iMiration  of  soil  depends  on  sou  conditions.    A  thorough  cultivation  on  the 

IS  desirable,  but  not  decidedly  necessary  in  the  Eastern  States.    Place  the 

I  deep  as  they  were  in  the  nursery,  if  anything  a  little  deeper  on  dry  soils. 

ohary  in  trimming;  only  trim  off  smoothly  any  injured  roots  and  the  top  to 

od* 

expose  roots  of  trees  to  the  wind  or  sun  more  than  necessary,  but  keep  them 

'et  moss  or  in  a  wet  loam  puddle  during  the  operation  of  planting;  this  is 

ly  a  necessity  for  conifers. 

the  soil  firmly  around  the  roots  after  these  have  been  placed  in  a  natural 

.    Mulching,  if  it  can  be  done,  is  better  than  watering. 

» number  of  trees  to  be  planted  per  acre  is  determine<r(a)  by  the  need  of  pre- 

the  soil  humidity:  on  a  poor,  dry  soil,  therefore,  (contrary  to  agricultural 

ncnre  plants  are  required  than  on  a  fresh  or  moist  soil,  imless  to  check  the 
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weed  growth  on  the  latter,  (jb)  by  rQg;ard  to  the  qnalitr  of  the  wood:  denseg 
favors  the  development  of  lon^,  straight,  clean,  cylindrical  shafts,  (c)  by  leg 
amount  of  wood  production:  m  an  open  growth  the  predominant  tnmks 
greater  dimensions,  but  the  total  amount  of  wood  per  acre  is  consideraldT 
udied,  (d)  by  re^^urd  to  detrimental  influences:  in  a  very  dense  growth  weai 
result,  which  are  more  liable  to  be  injured  by  wind,  snow,  and  even  inaecti 
in  a  wide  planUng  the  growth  of  grass  and  weeds  deteriorates  the  soil  for  w( 
duction. 

8.  Plant  mainly  such  trees  as  are  indigenous  to  the  climate  in  which  yoj 
regard  being  had  to  their  adaptation  to  soil  conditions.  It  is  not  the  chum 
stitution  of  the  soil,  but  its  physical  properties,  and  especially  its  depth,  lo( 
and  degree  of  moisture,  which  are  chiefly  to  be  considered. 

9.  AAwajB  mix  or  group  different  kinds  together,  except  perhaps  in  the  cu 
shady  conifers  and,  perhaps,  the  shadiest  broad-leaved  trees. 

SPBCIALLT  VALUABLE  TREES. 

An  attempt  has  been  made  to  reduce  the  number  of  arb^resce 
cies  from  the  412  constituting  the  flora  of  the  United  States,  ai 
in  the  Census  Report  by  Proiessor  Sargent,  to  those  which  are 
to  maintain  their  position  as  valuable  forest  trees :  that  is  to  saj 
which  may,  accoroine  to  our  present  knowledge,  demand  the  at 
of  the  forester.  Such  notes  of  interest  to  the  forest  planter  £ 
available  have  been  added. 

This  list  is  only  preliminary,  and  may  have  to  be  considerably  modified 
larged.  I  need  onfyrefer  to  the  addition  of  Catalpa  spedoaa  to  our  list  of  < 
forest  trees,  which,  formerly  almost  overlooked,  was  transferred  from  obsi 
a  place  among  the  first  order  by  the  late  Dr.  Warder.  Many  trees,  thougb 
ent  and  in  particular  localities  forming  almost  the  only  suppjly  of  timber,  lu 
left  out  on  account  of  their  doubtful  value  as  objects  of  artincial  forestry, 
tion  the  mes^uit  of  the  Southwestern  Territories.  The  valuable  hard-woods 
tropical  Florida  have  been  entirely  omitted,  and  perhaps  some  of  the  conife 
Pacific  slope  might  have  been  rightly  included  in  the  list.  The  object  of 
being  simply  to  acquaint  the  practical  man  with  a  select  number  of  the  i 
portant  species  which  seem  to  be  of  value  for  future  forestry,  anj  omissi 
be  remedied  hereafter.  The  grouping  has  not  been  made  on  liotamcal  groa 
rather  from  practical  points  of  view.  In  the  names  of  the  trees  the  nonpai 
faced  type  denotes  that  the  tree  is  considered  of  first  importance;  the  nonpi 
condensed  denotes  trees  in  value  above  those  printed  in  nonpareil  roman  a 

In  the  naming,  the  common  name  has  been  placed  first,  somewhat  undei 
because  the  confusion  in  common  names  is  even  worse  than  in  botanical, 
name  chosen,  because  most  expressive  or  most  commonly  used,  will  be  e 
by  this  Division  hereafter  to  denote  the  species,  in  the  hope  that  thus  mdi 
road  to  a  greater  uniformity  of  common  nomenclature  may  oe  opened,  llie  I 
nomenclature  is  that  used  by  Professor  Sargent  in  the  census  work  of  16 
which  also  the  columns  in  regard  to  distribution,  size,  aualily,  and  uses  of  ^ 
mostly  made  up,  but  in  some  cases  conflicting  opinions  of  authorities  have  led 
ments  differing  from  those  expressed  in  the  census  volume.  The  distribc 
been  given  opfy  in  general  terms,  which  for  practical  purposes  may  suffia 
cate  what  climatic  conditions  seem  favorable  to  the  development  of  we  spec 
sizes  given  are  either  those  to  which  under  ordinary  circumstances  the  spec 
develop,  or  else  the  largest  as  reported  in  the  census  volume  or  elsewhere,  1 
tion  mark  (+)  denoting  that  larger  sizes  have  been  observed.  Heavy  print 
call  special  attention  to  the  most  important  qualities. 

For  the  column  of  remarks  the  standard  authorities,  often  diverging 
views  or  opinions,  have  been  consulted  and  personal  observations  adae 
column  must  naturally  be  largely  tentative,  for  lack  of  sufficient  special  ki 
on  the  subject.  Requirement^  of  soil  have  been  mostly  deduced  m>m  the 
conditi(His  in  which  the  species  is  found.  This,  however,  does  not  always 
the  preference,  but  only  tne  capability  of  the  species,  as,  for  instance,  in  tb 
the  Bald  Cypress.  Shade-enduring  and  Ught-needhig  are  terms  which  refe 
to  the  capacity  of  the  species  for  thriving  when  subjected  to  the  influent 
shade  of  other  trees  in  their  vicinity.  This  oapaoity*  as  stated  before,  is  a 
one  and  changeable  according  to  site.  The  indication  here  given  must  I 
stood  only  as  expressing  the  general  tendency,  which  may  be  modified  ui 
ticular  conditions. 
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Many  other  trees  which  occasionally  may  form  desirable  adjuncts 
>  the  forest  might  be  added  to  this  list,  and  in  the  end  even  the 
ndy  and  propagation  of  low  tree  and  bush  forms  for  underbrush 
ill  require  our  attention. 

To  these  timbers  may  be  added  a  number  of  exotics,  especially  for 
anting  on  the  Western  plains. 

The  experiments  in  this  respect  need  to  be  very  careful  as  well  as 
ethodical,  and  immediate  attention  to  this  brancn  of  forestry  should 
given.     In  order  to  deserve  attention  for  purposes  of  naturaliza* 
in,  it  must  be  shown  of  an  exotic  timber — 

(1)  That  it  furnishes  better  wood  than  the  native  species  of  the  same 
mily. 

[2)  That  it  will  produce  in  a  shorter  time  larger  quantities  of  wood, 
en  if  of  less  value. 

3)  That,  even  if  its  wood  production  be  the  same  or  inferior  in  quan- 
Y  and  quality,  it  excels  the  native  timber  in  its  frugal  demands  on 
J  soil,  in  its  value  as  a  nurse,  in  its  resistance  to  climatic  conditions, 
in  some  other  particular  quality. 

n  the  naturalization  of  foreign  timbers,  on  account  of  their  quali- 
j  in  their  native  habitat,  due  regard  must  be  paid  to  the  site  and  soil 
^hich  their  most  favorable  development  occurs  in  their  native  coun- 
.  Were  we,  for  instance,  to  place  !Balsam  Fir  in  a  low,  warm  soil  and 
rm  cHmate,  the  consequence  would  be  deterioration  with  advancing 
urs;  the  mildness  of  the  climate  and  the  rich  soil  would  induce  un- 
^UTsl  development,  early  death,  and  inferior  lumber.  Also,  if  we 
Bct  a  soil  which,  in  regard  to  its  humidity,  does  not  suit  the  species, 
ile  the  tree  may  grow  and  seemingly  thrive,  its  qualities  may  be  . 
^fd  and  its  lu e  shortened. 

Wnile  hardiness  plays  so  prominent  a  part  in  the  consideration  of 
)tics  for  naturalization,  it  is  rational  that  great  stress  should  be 
1  upon  procuring  the  seed  from  most  favorable  localities,  i.  e. ,  from 
jmost  northern  and  the  driest  climates.  Carelessness  in  this  respect 
kY  often  be  the  cause  of  failure  and  disappointment  with  native  as 
lU  as  with  exotic  trees.  This  was  the  case  in  Germany  during 
9  winter  of  1879-'80,  when  Douglas  Spruce  grown  from  California 
A  was  all  winter-killed,  while  the  seedlings  from  Colorado  seed 
jre  found  to  be  hardy.  It  should  also  be  insisted  upon  that  the  seed 
m^  from  vigorous,  naturally-grown  trees,  and  it  is  advisable  to 
kve  the  soil  of  the  nursery  similar  to  that  of  the  forest  ground. 
The  possibility  of  the  naturalization  of  exotics  is  not  yet  as  well 
iderstood  as  some  people  believe.  That  the  degree  of  moisture  in 
le  atmosphere  and  the  range  of  temperature  in  its  native  habitat 
ifluence  the  adaptability  of  a  species  to  other  climes  can  hardly  be 
^Tibted.  The  precaution  of  getting  the  seed  from  the  driest  and 
lost  northern  habitat  of  the  species  is  quite  rational,  but  even  with 
^is  all  the  requirements  which  are  necessary  for  a  decision  on  the 
ardiness  of  a  tree  are  not  fulfilled.  The  site  and  the  method  of  its  cul- 
vation  have  aJso  a  great  deal  to  do  with  the  success  of  its  growth. 
will  cite  only  one  example.  The  beech  is  certainly  a  native  of 
fennany;  yet  even  in  the  most  favorite  localities  it  is  almost  impos- 
iUe  to  raise  it  in  the  open  without  the  protection  for  several  years 
^  its  parent  trees,  as  it  is  liable  to  be  Killed  by  late  spring  frosts. 
^  woTud,  therefore,  have  to  be  considered  not  nardy,  or  only  half 
^y,  in  its  native  habitat.  While  some  trees  may  sustain  changed 
lunatic  conditions  for  ten  or  twelve  years,  and  then  suddenly  succumb 
laexpectedly  to  unfavorable  climatio  oonditioxxSi  it  is  a  well-obsdrTe^^ 
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fact  that  other  trees,  if  properly  protected  in  the  first  years  of  their 
existence,  become  less  sensitive  to  winter  cold  the  older  and  stronger 
they  grow  and  the  better  the  last  year's  shoots  have  ripened.  Thus  by  ] 
placing  the  tender  conifers,  like  Cryptomeria,  Weltingtonia,  Gary- 
otaxus,  &c.,  among  surrounding  quick-growing  and  densely-foliaged 
pines,  astonishing  results  may  be  secured.  By  placing  the  firs,  most 
of  which  are  liable  to  injury  by  late  frosts,  in  such  a  manner  that  the 
rays  of  the  morning  sun  in  spring  do  not  directly  bear  upon  them, 
especially  on  northern  or  western  exposures,  these  may  be  propagated 
in  climes  in  wMch  otherwise  they  would  not  be  considered  nardv.  It 
must  not  be  forgotten  that  trees  which  in  single  individuals  fail  to 
answer  to  our  cumate  may,  when  planted  in  forest  and  grouped  with 
other  kinds,  very  well  sustain  themselves.  Yet,  excepting  for  experi- 
ment, it  will  be  well  for  the  present  to  rely  for  forest  culture  mainly  on 
well-proved,  hardy  plants,  and  to  give  the  preference  to  native  kinds. 

FOREST  MANAGEMENT. 

While  we  are,  perhaps,  still  far  from  the  time  of  systematic  forest 
management  in  tnis  country,  yet  the  statement  of  the  requirements 
of  sucn  management  may  not  be  untimely,  as  showing  how  difScultit 
will  be  to  effect  any  change  in  our  present  methods.  The  creation  of 
a  young  forest  can  be  effected  either  by  artificial  or  natural  means; 
the  latter  where  nature  has  provided  the  original  forest  growtL 
The  methods  employed  have  reference  principally  to  the  capacity  of 
trees  to  reproduce  themselves  either  by  shoots  from  the  mother  stocb 
(stumps)  o?  else  from  seed  of  the  mature  trees.  The  former  method 
IS  called 

COPPICE  MANAGEMENT. 

It  is  employed  for  the  production  of  firewood  j  tan-bark,  charcoal,  and 
wood  of  small  dimensions,  and  is  mostly  applicable  only  to  deciduous 
trees.  The  capacity  of  reproduction  from  the  stump  is  possessed  by 
different  species  in  aifferent  degrees,  and  depends  also  on  climate  and 
soil ;  shallow  soil  produces  weater  but  more  numerous  shoots  than  a 
deep,  rich  soil,  and  a  mild  climate  is  most  favorable  to  a  oontinnance 
of  the  reproductive  power.  With  most  trees  this  capacity  decreases 
after  the  period  of  greatest  height-growth;  they  snoula  therefore 
be  cut  beiore  the  thirtieth  year,  in  order  not  to  exhaust  the  stocb 
too  much.  The  oak  coppices  lor  tan-bark  are  managed  in  a  rotation  of 
from  ten  to  twenty  years.  Regard  to  the  preservation  of  reproductiv- 
ity  makes  it  necessary  to  avoid  cutting  during  heavy  frost,  to  make 
a  smooth  cut  without  severing  the  bark  from  the  stem,  and  to  make  it 
as  IQjW  as  possible;  thus  reducing  liability  to  injuries  of  the  stump 
and  inducing  the  formation  of  independent  roots  by  the  sprouts. 

It  will  be  found  of  ten  that  on  poor  and  shallow  soil  trees  will  cease 
to  thrive,  their  tops  dying.  In  such  cases  it  is  a  wise  policy  to  cut 
them  down,  thus  getting  new,  thrifty  shoots,  for  which  the  larger  root 
system  of  the  old  tree  can  more  readily  provide.  This  practice  may 
also  be  resorted  to  in  order  to  get  a  quick,  straight  growtn,  as  sprouts 
CTOW  more  rapidly  than  seedlings,  the  increased  proportion  of  root  to 
the  part  above  ground  giving  more  favorable  conditions  of  food  sup- 
ply. It  must  not  be  forgotten,  however,  that  this  advantage  has  to  oe 
compensated  somewhere  else  by  a  disadvantage;  sprouts,  though 
gjrowing  fast  in  their  youth,  cease  to  grow  in  height  at  a  compara- 
tively early  period,  and  for  the  production  of  long  timber  such  prac- 
tice would  be  detrimental. 


DIVISION  OF  FOBESTRY.  2l5 

Regard  to  the  preservation  of  favorable  soil  conditions,  wHcli  suf- 
r  by  often  roDoated  clearing,  requires  the  planting  of  new  stocks 
lere  old  ones  nave  failed.  Mixed  growth,  as  everywhere,  gives  the 
st  results.  Oaks,  walnut,  hickory,  chestnut,  elm,  maplus,  birch, 
erry,  linden,  catalpa,  and  the  locust  also,  with  its  root-sprouting 
bit,  can  be  used  for  such  purpose. 

[f ,  when  cutting  off  the  sprouts,  at  the  age  of  from  ten  to  twenty 
irs,  some  trees  are  left  to  grow  to  larger  size,  thus  Qombining  the 
)pic^  with  timber  forest,  a  management  results  which  the  Germans 
1  •'Mittelwald,"  and  which  we  may  call 

STANDARD  COPPICE. 

[his  is  the  method  of  management  which,  in  our  country,  deserves 
«t  attention,  especially  in  the  Western  prairie  States,  where  the 
>duction  of  fire-wood  and  timber  of  small  dimensions  is  of  first  im- 
rtance,  but  the  production  by  the  farmer  of  larger  and  stronger 
abers  at  the  smallest  cost  should  not  be  neglected.  The  advan- 
ces of  this  method  of  management,  combining  those  of  the  coppice 
d  of  the  timber  forest,  are : 

fl)  A  larger  yield  of  wood  per  acre  in  a  short  titne. 
h\  A  better  quality  of  wood. 

(3)  A  production  of  wood  of  valuable  and  various  dimensions  in 
e  shortest  time  with  hardly  any  additional  cost. 

(4)  The  ix)ssibility  of  giving  closer  attention  to  the  growth  and  re- 
tirements of  siuKle  individuals  and  of  each  species. 

lo)  A  ready  and  certain  reproduction. 

(6)  The  possibility  of  collecting  or  using  for  reforestation,  in  addi- 
3n  to  the  coppice  stocks,  the  seeds  of  the  standards. 
If,  instead  of  the  pure  walnut  plantations  which  have  sprung  up  in 
le  Western  States,  such  plantations  had  been  started  on  the  stand- 
•d  coppice  plan,  not  only  would  more  eflScient  "self-supporting" 
>rest  plantations  have  been  secured,  at  less  cost,  but  also  quicker 
id  better  results  would  have  been  attained.  The  under-wood  or  cop- 
ice-wood  of  inferior  kinds  could  have  been  cheaply  procured,  and 
lerefore  more  densely  planted,  without  much  extra  cost,  thus  quickly 
amishin^  the  necessary  shade  to  the  soil,  and  in  a  short  time  yiela- 
ig  desiraole  fire-wood,  and  again  sprouting  to  cover  the  soil.  Then 
he  walnut  or  other  valuable  standards  would  have  been  permitted 
0  grow  on,  bearing  fruit,  and  forming,  under  the  influence  of  en- 
aiied  access  of  light,  stouter  though  shorter  timber,  of  greater  value, 
rttnout  losing  the  needed  protection  of  their  foot-cover. 

The  objections  to  this  mode  of  treatment  are  the  productioti  of 
branches  on  the  standards  when  freed  from  the  surrounding  growth, 
and  the  fact  that  the  standards  act  more  or  less  injuriously  on  the 
'inder-wood  which  they  overtop. 

The  first  objection  can  be  overcome  to  a  certain  extent  by  pruning, 
^d  the  second  by  proper  selection  and  adjustment  of  coppice-wood 
^i  standards.  The  selection  of  standards — ^which  should  preferably 
1^  seedlings,  as  coppice-shoots  are  more  liable  to  deteriorate  in  later 
We— must  be  not  only  from  such  species  as  by  isolation  will  gi'ow 
uito  more  useful  timber,  but,  if  possible,  from  those  which  have  thin 
jWia^e,  thus  causing  the  least  injury  by  their  cover  to  the  under- wood. 
The  latter  should  or  course  be  taken  from  those  kinds  that  will  best 
endure  shade.  Oaks,  ashes,  maples,  locust,  honey-locust,  larch,  baid 
cypress,  a  few  birches,  and  perhaps  an  occasional  aspen,  answer  well 
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for  the  standards;  the  selection  for  such  should  naturally  be  from  the 
best  grown  straight  trees.  The  number  of  standards  to  be  held  over 
for  timber  depends  upon  the  species  and  upon  the  amount  of  under- 
growth which  the  forester  desires  to  secure.  The  shadier  and  the 
more  numerous  the  standards,  the  more  will  the  growth  of  the  cod- 
pice  be  suppressed.*  From  a  first  plantation  one  would  natnraliy 
oe  inclinea  to  reserve  and  hold  over  all  the  well-grown  valuable  sap- 
lings.    The  coppice  is  of  course  treated  as  described  above. 

I  have  mentioned  before  that  on  account  of  the  free  enjoyment  of 
light  which  the  standards  have  they  not  only  develop  larger  diam- 
eters, but  also  furnish  quicker-grown  wood  (which  in  deciduous  trees  is 
the  best)  and  bear  seed  earlier,  by  which  the  reproduction  of  the  forest 
from  the  stump  is  supplemented  and  assisted.  Any  failing  plantation 
of  mixed  growth,  consisting  of  trees  capable  of  reproduction  by  cop- 
pice, may  DC  recuperated  by  ontting  the  larger  part  back  to  the  stump, 
and  reserving  only  the  most  promising  trees  for  standards. 

If  equally  well-grown  coppice  and  standards  are  desired,  a  re^- 
lar  distribution  of  the  standards,  mostly  of  the  light-needinc,  thin- 
foliaged  Idnds,  should  be  made;  if  prominence  is  given  to  tne  pro- 
duction of  useful  sizes,  the  standards  may  be  held  over  in  groups  and 
irregularly  distributed  specimens,  in  which  case  those  of  the  shade- 
enduring  kinds  are  best  in  groups. 

The  specific  application  of  this  method  of  management  for  Western 
practice  has  been  outlined  in  my  report  on  Western  Tree  Planting. 

THE  TIMBER  FOREST, 

in  which  it  is  proposed  to  grow  trees  to  full  maturity  for  Imnber, 
is  reproduced  entirely  by  seed  or  by  planting  nursery-^own  or  forest- 
grown  seedlings.  European  practice,  with  its  int^isive  methods  of 
management,  necessitated  by  a  crowded  population  and  with  its  ten- 
dency to  routine  and  stereotyped  procedure,  has  developed  a  fonn 
of  management  which  prescribes  a  clearing  of  the  grown  forest  and 
its  reproduction  by  artificial  planting,  (seeding  only  where,  with  less 
dense  population,  a  small  supply  of  la  oor  or  other  local  peculiarities 
recommend  it) ;  a  method  which  has  elicited  the  admiration  of  our 
winters  on  forestry  and  our  pleasure-seekers  abroad,  but  which  must 
be  condemned  as  oeing  contrary  to  nature  and  the  best  interest  of  the 
forest,  not  being  a  product  of  tne  observance  of  natural  laws,  but  a 
child  of  seeming  nnancial  necessity.  The  simplicity  of  the  method 
recommends  it;  but  desiccation,  deterioration  of  the  forest  soil, 
enormous  increase  of  insect  pests  on  the  large  sun-warmed  clearings 
which  the  young  planted  seedlings  are  insufficient  to  protect  against 
the  drying  influences  of  sun  and  wind  for  a  number  of  years,  and 
other  dangers  from  wind  and  disease,  with  the  production  of  less  valua- 
ble wood  (excepting  perhaps  with  conifers),  nave  been  the  result  of 
these  uniform  growths.  There  are  but  few  foresters  abroad  willing  to 
admit  their  mistake,  most  of  them  clinging  to  the  simple  prescriptions 
of  clearing  with  consequent  planting,  blinding  themselves  to  the  detri- 
mental consequences,  or  patching  them  up  as  best  they  may.    It  is 

*The  cover  which  trees  make  at  different  ages  varies  of  course  with  species  and 
site,  and  therefore  a  general  rule  cannot  he  established.  FronGi  many  measurements 
of  deciduous  trees  in  Germany  it  was  found  that  the  average  extent  of  branches  of 
trees  30  years  old  covered  about  40  square  feet ;  of  60  years  old,  about  126  square  feet; 
of  90  years  old,  about  263  square  feet;  of  120  years  old,  about  448  square  feet;  and 
of  150  years  old,  about  686  square  feet;  making  the  number  of  trees  poBtStle  with 
full  freedom  of  crown  at  the  respectiTe  ages  1,089,  846, 166,  97,  68  per  acre. 
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>rhaps  not  generally  known  that  unsuccessful  forest  planting  is  the 
>t  unfrequent  complaint  of  European  foresters.  The  same  area 
nst  often  be  replanted  or  gone  over  and  repaired  five,  six,  nay,  ten 
nes.  A  desire  to  return  to  natural  methods  of  reforestation  is  gen- 
ally  observable  with  the  most  practical  men,  while  the  scientific 
dagogues  are  still  discussing  the  advantages  of  their  pet  method. 
The  results  of  this  method,  which  found  its  advocates  and  its  ex- 
»nsion  in  the  beginning  and  first  half  of  the  century,  are  naturally 
ly  now  visible.  At  that  time  the  forester  had  in  view  only  the 
3hniqne  of  forest  planting,  and  overlooked  the  fact  that  he  is  also 
lied  upon  to  preserve  the  soil  in  good  condition.  We  should  be  wise 
leam  from  this  experience,  and  not  be  led  by  the  pleasing  exterior 
follow  the  same  routine,  which  ultimately  must  result  in  a  deterio- 
fcion  of  the  soil  of  our  forest  and  an  increase  of  its  natural  enemies. 
To  be  sure,  on  the  treeless  plains,  and  on  the  cleared  and  denuded 
rest  areas,  we  have  no  choice  but  to  resort  to  planting;  but  wherever 
)  are  still  possessed  of  natural  f  oreste  our  endeavor  should  be  to  re- 
odnce  them  by  natural-seeding,  supplemented  only  if  necessary  by 
tificial  means. 

From  a  financial  point  of  view  this  method  of  working  for  refor- 
mation by  the  seed  from  the  original  timber  growth  is  the  only  ad- 
sable  one  where  soil  and  timber  are  cheap  and  labor  difficult  to 
tain,  as  is  the  case  in  our  lumbering  regions,  and  especially  so  as 
9  Imnberman,  after  having  taken  wnat  can  be  converted  into  cash, 
not  likely  to  make  any  expenditure  upon  the  soil  in  order  to  provide 
r  future  growth. 

The  same  regard  to  the  principles  explained  above  must  be  given  in 
B  management  for  natural  reproduction  as  in  the  planting  of  new  for- 
ts; the  soil  must  be  kept  shaded  as  continually  as  possible,  and  a 
tional  mixture  of  species  must  be  fostered.  In  addition,  we  have  to 
idy  the  requirements  of  each  species  in  regard  to  light  and  shade 
r  tneir  seedlings,  and  remove  the  mother  trees  gradually,  slower  or 
ster  as  required.  The  idea,  still  largely  urged  by  popular  writers, 
at  a  change  of  crop,  a  rotation,  is  as  necessary  in  forestry  as  in 
;riculture,  must  be  considered  entirely  erroneous.  The  change 
>es  often  take  place  through  fault  of  man,  not  by  necessitjr  nor  as 
I  advantage,  and  is  easily  explained.  Light-needing  species  will 
ke  possession  of  a  cleared  area  which  was  occupied  by  a  dense- 
liaged  one,  unless  the  seedlings  of  the  latter  were  on  the  ground 
"st,  and  vice  versa;  thus,  if  by  cutting  a  thin-foliaged  forest  (oak) 
I  existing  growth  of  shade-enduring  species  (white  pine)  is  given 
le  benefit  of  the  increased  light,  the  laxter  will  occupy  the  ground 
» the  exclusion  of  the  former.  ^1^ 

The  method  of  selection,  by  which  only  trees  of  a  certain  size  are  cut 
it,  practiced  in  Canada  ana  to  some  extent  in  Maine  and  in  lumber 
anps  elsewhere,  would  be  satisfactory  were  it  carried  on  with  due  re- 
ird  to  refcrestation,  but  it  is  not,  for  the  selection  does  not  take 
ito  consideration  the  requirements  of  the  after-growth,  but  only 
le  utilization  of  the  selected  trees.  This  method  has  the  advantage 
^  least  of  exposing  the  soil  less  to  the  drying  influence  of  sun  and 
ind,  and  of  making  a  natural  reforestation  from  the  remaining 
*ee8  not  entirely  impossible  if  the  species  is  a  shade-enduring  one, 
ud  conditions  are  otherwise  favorable;  and  for  this  reason  its  adop- 
lon  in  our  pineries  (especially  those  of  the  white  pine,  to  a  consider- 
ble  extent  shade-enduring)  would  mark  a  desirable  improvement 
^pon  the  indiscriminate  slashing  of  aU  growth. 
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NATURAL  REFORESTATION. 

The  methods  of  management  for  natural  reforestation  from  seed 
in  vogue  on  the  European  continent  can  be  divided  into  three  classes. 
Their  characteristic  is  that  in  utilizing  the  timber  care  is  taken  to  con- 
sider the  requirements  of  a  new  growth.  The  first  method  is  an  im- 
provement on  the  method  of  selection  of  our  lumbermen.  It  is  the 
method  most  suitable  to  the  conditions  of  the  wood  lot  of  the  farmer, 
who  can  cut  as  he  pleases,  can  pay  attention  to  details  in  the  removal 
of  the  cut  timber,  and  to  the  requirements  of  the  groups  of  young 
growth.  This  method  is  the  most  conservative  in  regard  to  the  preser- 
vation of  soil  conditions.  It  is  as  nearly  as  possible  the  forest  man- 
agement of  nature,  in  which  trees  of  difiEereni  ages  and  sizes  are 
combined,  and  for  shelter  forests  is  the  only  advisable  plan.  It  con- 
sists in  taking  out  the  tall  timber,  either  by  single  iixdividiials  or 
f roups,  as  necessary,  for  the  benefit  of  the  undergrowth.  If  old, 
ensely  f oliaged  trees,  under  which  an  after-growth  is  only  rarely 
f ormea,  are  thus  removed,  a  large  opening  is  made,  and  the  condi- 
tions become  favorable  for  a  good  new  growth  from  seed  of  neigh- 
boring trees.  Under  smaller  and  light-f  oliaged  timber  is  often  found 
a  worQiless  after-growth.  Here  a  group  of  the  mother  trees  must  be 
removed,  as  well  as  the  worthless  after-growth,  and  plaiting  of  shade- 
enduring  kinds  resorted  to. 

The  possibility  of  sprouting  from  the  stocks  in  broad-leaved  forests 
will  aid  in  the  reforestation  and  gradually  lead  to  the  adoption  of  the 
form  described  before  as  standard  coppice,  the  most  desirable  one  for 
the  small  forest  owner. 

For  the  lumberman  and  large  forest  operator  this  method  is  objec- 
tionable, in  so  far  as  it  requires  the  working  over  too  extended  an 
area,  making  lumbering  expensive,  besides  attention  to  detail  is  not 
as  easily  given  in  large  areas. 

Two  methods  are  applicable  to  such  conditions, 

MANAGEMENT  IN  ECHELONS. 

This  consists  in  making  the  clearing  in  strips,  and  awaiting  the  seed- 
ing of  the  clearing  from  the  neighboring  growth.  It  is  appUcable  to 
species  with  light  seeds,  which  the  wind  can  carry  over  tne  area  to 
be  seeded,  such  as  larches,  firs,  spruces,  most  pines,  &c. 

The  cuttings  are  made  as  much  as  possible  in  an  oblong  shape, 
with  the  longest  side  at  right  angles  to  the  direction  of  the  prevailing 
winds.  The  breadth  of  the  clearing — on  which  occasional  reserves  oi 
not  too  spreading  crowns  may  be  left— depends  of  course  on  the  dis- 
tance to  which  the  wind  can  easily  carry  the  seed  which  is  to  cover  the 
cleared  area.  Observation  and  experience  will  determine  the  distance. 
In  Germany,  for  spruce  and  pine,  this  has  been  found  to  be  twice  the 
height  of  the  tree;  for  larch,  five  or  six  times  the  height;  for  fir,  not 
more  than  one  shaft's  length.  From  200  to  360  feet  is  perhaps  the 
range  over  which  seeding  may  be  thus  expected.  One  year  rarely 
suffices  to  cover  the  cleared  area  with  young  ^owth,  and  it  takes 
longer  in  proportion  to  the  breadth  of  the  cutting.  This  method  is 
very  much  less  certain  in  its  forestal  results  than  the  next  named,  and 
more  often  requires  the  helping  hand  of  the  planter  to  fill  out  bare 
places  left  uncovered  by  the  natural  seeding.  But  it  is  the  one  that 
seems  to  interfere  least  with  our  present  habits  of  lumbering,  and  vith 
it  eventually  the  first  elements  of  forestry  may  be  introauced  into 
lumbering  operations. 
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>G  sore  it  requires  from  three  to  eight  times  the  area  usually 
it  under  operation,  but  instead  of  going  over  the  whole  area 
year  it  may  be  operated  in  a  niwnber  of  small  camps^systemat- 
placed  along  a  central  road  connecting  the  different*  camps  or 
^  with  the  mill.  An  ideal  arrangement  of  such  management 
B  sketched  thus: 

pose  we  have  to  supply  a  mill  with  2,000,000  feet  from  pine 
cutting  8,000  feet  an  acre,  trees  which  bear  seed  every  two 
and  let  the  period  in  which  full  reforestation  can  be  expected 
years.  Then  a  tract  of  2,500  acres,  or  an  area  of  about  3  miles 
nd  li  miles  broad,  must  be  taken  together  into  operation, 
iding  the  tract  by  a  central  road  on  which  the  mill  is  situated 
aking  the  cuttings  800  feet  wide  by  1^  miles  long,  each  cutting 
mtain  54  acres,  and  about  5  such  cuttings  will  furnish  one  year's 
r,  with  an  avera'^e  haulage  of  less  than  1  mile  to  mill — 26  cut- 
wrill  be  located  on  each  side  of  the  road. 

most  elaborate  method,  based  and  worked  on  the  best  scientific 
pies,  for  which,  however,  I  am  afraid  our  time  has  not  yet  come, 
i  which  we  may  term  the 

REGENERATION  METHOD. 

\  method  presupposes  the  growing  of  timber  to  maturity,  like 
rmer,  and  depends  for  the  reforestation  upon  the  seed  from  the 
e  trees;  but  it  acts  upon  the  consideration  of  the  conditions 
which  seeds  are  ripened  and  germinate,  the  requirements  of 
ung  plants  during  the  first  years,  especially  in  regard  to  light 
lade  and  their  further  development  as  a  homogeneous  crop, 
aethod  has  been  carefully  elaborated,  with  much  detail,  for  the 
int  species  forming  European  forests.  But  as  its  application  in 
ar  future  in  our  forests  cannot  be  expected,  it  may  suflBce  to 
le  rationale  underlying  it.  In  the  first  place,  it  is  necessary  to 
the  period  at  which  a  full  seed  year  can  be  expected.  This 
according  to  locality  and  kind.*  One  or  more  years  before 
se^  year  is  expected  the  hitherto  dense  crown  cover  is  broken 
reparatory  cutting,  enough  of  the  inferior  timber  being  taken 
I  let  in  some  light,  or  rather  warm  sunshine,  which  favors  a 
development  of  seed,  the  increased  circulation  of  air  and  light 
same  time  hastening  the  decomposition  of  the  leaf -mold  and 
orming  an  acceptable  seed-bed. 

KX)n  as  the  seed  has  dropped  to  the  soil,  and  perhaps,  in  the  case 
ms  and  nuts,  been  covered  by  allowing  pigs  to  run  where  it  has 
,  a  second  cutting  takes  place  unif orimy  over  the  area  to  b^  re- 
ited,  in  order  that  the  seeds  may  have  the  best  chance  for  ger- 
ion — air,  moisture,  and  heat  to  some  degree  being  necessary--- 
lat  the  seedlings  may  have  a  proper  enjoyment  of  light  for  their 
evelopment  and  yet  not  be  exposed  too  much  to  the  hot  rays 
sun,  which  by  producing  too  rapid  evaporation  and  drying  up 
edful  soil  moisture  would  endanger  the  tender  seedlings.  This 
g  requires  the  nicest  adjustment,  according  to  the  state  of  the 

Germany  siich  seed  years  (x^cur  in  beech,  according  to  locality,  every  three  to 
years,  and  account  is  kept  of  them.  In  Northern  New  York  the  beech  se^ms 
'  fuU  seed  every  two  years;  like  periodicity  of  seeding  in  the  white  pine 
ily  triennial  for  most  localities)  and  in  the  long-leaf  pme  (probably  five  to 
ears)  has  been  observed. 
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soil,  climatic  conditions,  and  the  requirements  of  seedling  of  different 
kinds.  While  the  beech  requires  the  darkest  shade,  tne  pine  tribe 
and  the  oaks  are  more  eager  for  light,  and  should  by  the  successive 
cuttings  tie  early  freed  from  the  shade  of  the  mother  trees.  Beech 
seedlings  are  more  tender,  and  only  by  the  gradual  remioval  (often 

Erotracted  through  many  years)  of  tne  shelter  of  the  parent  trees  can 
e  accustomed  to  shift  for  themselves,  without  liability  of  being  killed 
by  frost.  The  final  cutting  of  the  former  generation  of  trees  leave 
many  thousand  little  seedhngs  closely  covering  the  soil  with  a  dense 
shade. 

That  the  method  of  management  must  differ  according  to  sjjecies 
and  local  conditions  is  evident;  and  especially  in  a  mixed  forest  is  the 
best  skill  and  judraient  of  the  forester  required  to  insure  favorable 
conditions  for  each  kind  that  is  to  be  reproduced.  That  such  seed- 
ings  are  rarely  satisfactory  over  the  whole  area,  and  that  bare  places 
of  too  large  extent  must  be  artificially  sown  or  planted,  is  to  oe  ex- 
pected. 

CLEANING  AND  THINNING. 

There  are  in  such  a  natural  growth,  of  course,  more  individuals  to 
the  acre  than  can  be  expected  to  develop.     A  struggle  fot  existence 
soon  begins,  and  a  constant  natural  thiiming  out  is  the  result,  requiring 
the  judicious  aid  of  the  forester  to  produce  a  desirable  termination  of 
the  struggle.     In  this  the  one  point  never  to  be  lost  sight  of  is,  to  keep' 
the  soil  well  shaded.     In  fact,  with  this  one  general  rule  in  view  any 
practical  man  may  be  expected  to  make  few  mistakes  in  the  removal 
of  trees  when  the  necessity  for  it  appears,  which  does  not  occur  until 
the  stems  have  reached  the  size  of  nop  poles.     Before  that  time  the 
clearings  are  mainly  to  afford  protection  to  the  slower-growing  and 
more  valuable  species  by  removing  or  cutting  baick  the  quicker-growr 
ing  and  inferior  kinds.     By  no  means,  however,  should  the  small 
shrub  vegetation  ever  be  disturbed,  unless  spreading  over  valuable 
timber-growth.     So  far  from  iniuring  the  future  trees  of  the  forest 
this  undergrowth  is  a  decided  benefit,  keeping  the  soil  shaded  and 
sheltered  against  winds,  and  therefore  moist,  and  adding  to  its  riches 
by  the  decay  of  its  leaf -mold.     On  the  other  hand,  if  of  two  or  more 
valuable  kinds  one  threatens  to  overtop  the  other  and  to  shade  it  out, 
the  ax  may  properly  do  its  work  in  preserving  the  deserving  weaker 
one.     The  question  whether  a  more  vigorous  clearing  out  in  the  earlier 
stages  of  development  does  not  favor  better  development  of  the  re- 
maining growth  without  injury  to  soil  conditions  is  still  an  open  one, 
though  experiments  for  its  decision  have  been  instituted. 
*  Up  to  a  certain  point  the  effect  of  the  struggle  between  the  trees  of 
an  even-grown  thicket  must  be  considered  distinctly  useful  by  forc- 
ing height  growth  and  showing  more  clearly  which  are  the  individuals 
of  weak  constitution  and  therefore  not  destined  to  become  the  domi- 
nant growth  of  the  forest.     Among  this  class,  which  we  may  call  the 
over-shaded,  moves  mainly  the  work  of  interlucation,  t.  e.,  the  peri- 
odical thinnings  which  are  made  for  the  purpose  of  stimulating  in- 
creased development  in  the  dominant,  fore-grown  trees,  and  which  is 
due  to  the  increased  enjoyment  of  light  and  room. 

How  this  struggle  for  life  and  supremacy,  by  exclusion  of  the  neigh- 
bor from  the  necessary  factor  of  existence,  light,  proceeds  in  a  natu- 
rally grown  forest  is  snown  in  the  following  interesting  table,  which 
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ined  by  counting  the  trees  of  a  naturally-grown,  dense  Nor- 
ice  forest  at  different  ages. 


Age. 


TreoBper 
acre. 

Ovei^rowii. 

Dominant 
growth. 

• 
Number. 

Per  cent. 

Number. 

9,877 

49 

4,  TBS 

1,265 

42 

783 

604 

m 

410 

393 

21 

.  810 

285 

11 

263 

»n 

4 

281 

Standing 

room  per 

tree. 


Square  ft. 

84!  43 

72.11 

110.70 

150.00 

180.75 


i  table  is  most  instructive  in  many  ways.  If,  for  instance,  as 
only  733  trees  per  acre  can  reach  a  satisfactory  development 
ars,  why  plant  more  of  a  costly,  valuable  kind?  Why  not 
pselves  to  that  number  at  first,  and  for  the  purpose  of  shading 
ind  and  stimulating  growth  fill  up  the  space  between  them 
beaper  material? 

ws  that  the  struggle  for  dominance  is  severest  in  the  period 
e  twentieth  to  tne  fortieth  year,  graduallv  decreasing  with 
ng  affe.  From  this  we  may  infer  that  interiucations  are  most 
3  in  the  earlier  period.  It  shows  us  that  those  trees  which  are 
ninant,  seemingly  in  full  vigor,  may  yet  be  overshaded  and 
ubdued  by  their  neighbors.  Thus  we  may  group  the  trees  of 
irally  grown  forest  into  the  following  classes: 
e  fore-grown  or  dominant;  which  might  be  subdivided  into 
lominant,  (6)  codominant,  (c)  followers. 
e  overshaded;  subdivided  into  (d)  overwhelmed  and  (e)  sub- 

terlucations  we  imitate,  assist,  anticipate  nature  in  this  process 
nation,  and  according  to  the  degree  of  our  thinning  we  speak 
rk  interlucation,  which  removes  only  the  subdued,  dead,  and 
tems;  a  moderate  one,  which  takes  all  the  overgrown,  and  a 
me,  which  attacks  also  the  lowest  grades  of  the  fore-grown, 
ai  interrupts  somewhat  the  upper  crown  cover.  The  degree  of 
»ktion  to  be  practiced  depends  greatly  on  the  soil  and  tne  ex- 
a  dark  interlucation  is  m  most  cases  sufficient, 
lecessity  of  a  stronger  interlucation  presents  itself  in  a  growth 
I  unusually  large  number  of  stems  of  uniform  caliber,  where 
nes  the  struggle  for  supremacy  is  unduly  prolonged  and  the 
ig  of  overstock  is  needed  to  secure  the  development  of  larger 
ions.  Predominant  stems  ought  to  be  taken  only  exception- 
len  a  more  valuable  kind,  which  we  want  to  favor — as,  for  in- 
white  o^ — is  in  danger  of  being  overwhelmed  by  a  less  val- 
vergrowing  neighbor ;  or  when,  on  account  of  some  peculiari- 
an  accidentally  forcCTOwn  species  of  tree,  detrimental  conse- 
3  must  be  anticipated.,  as,  for  instance,  when  the  birch  (which 

0  easily  finds  entrance  into  our  plantations),  with  its  whipping 
es,  may  injure  and  strip  the  young  buds  of  the  pine  or  nr. 
ep,  rich  soil,  with  abundant  moisture,  on  northern  and  north- 

1  exposures,  will  endure  a  strong  interlucation  with  least  in- 
ecause  the  vigorous  growth  due  to  its  favorable  conditions  will 
;  close  any  gaps.     On  the  other  hand,  it  will  almost  always  be 

leave  even  subdued  stems  on  thin  and  dry  soils  and  those  ex- 
)laces  where  by  their  removal  entrance  would  be  given  to  dry-_ 
uds  and  sun* 
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The  deCTee  of  thinning  depends  also  a  great  deal  on  the  species 
forming  tne  forest.  In  another  place  I  have  pointed  out  the  import- 
ance of  the  classification  of  the  different  species  with  reference  to 
their  relation  to  light  and  shade,  as  shade-enduring  and  light-need- 
ing. This  classification  has  some  bearing  on  the  degree  of  interluca- 
tion.  Those  kinds  which  fbr  their  development  require  a  larger 
amount  of  light  would  naturally  show  in  a  dense  growth  a  greater 
amount  of  suodued  stems,  and  consequently  a  stronger  interlucation 
would  be  indicated.  On  the  other  hand,  these  very  sp|ecies  are  the 
ones  which  are  least  capable  of  preserving  favorable  soil  conditions, 
because  their  naturally  thin  foliage  not  only  does  little  toward  the  in- 
crease of  the  layer  of  humus,  but  does  not  efl5ciently  exclude  the  rays 
of  the  sun,  especially  as  they  have  the  tendency  with  increasing  age 
to  thin  out  still  more  their  leafage.  They  are,  therefore,  the  most 
difficult  to  manage,  and  the  continuity  of  tneir  crowns  must  be  most 
carefuUj  preserved. 

The  time  when  the  first  thinning  should  take  place  is  generally  de- 
termined bv  the  possibility  of  marketing  the  extracted  material  at  a 
price  which  will  cover  at  least  the  expense  of  the  operation.  This 
is,  however,  not  always  possible,  and  the  consideration  of  the  increase 
in  value  of  the  remaining  growth^  or  rather  of  the  detriment  to  the 
same  by  omission  of  timely  thinnmg,  may  then  be  conclusive. 

On  good  soil  and  on  mila  exposures  interlucation  may  take  place 
earliest,  because  here  the  growth  is  rankest  and  a  difference  in  the 
development  of  the  different  stems  is  soonest  noticeable.  Light-need- 
ing ana  quicker-growing  kinds  show  similar  conditions  to  those  grown 
on  good  soil,  and  here,  therefore,  early  thinnings  are  desirable,  b 
these  cases  the  thinnings  have  also  to  be  repeated  of  tenest,  especially 
during  the  period  of  prevalent  height  accretion.  Absolute  rul^  as  to 
the  time  for  interlucations  and  their  periodical  repetition  evidently 
cannot  be  given;  the  peculiar  conditions  of  each  inoividual  case  alone 
can  determine  this.  The  golden  rule,  however,  is:  early,  often,  moder- 
ately. The  right  time  for  the  beginning  of  these  regular  and  periodical 
interlucations  is  generally  considered  to  have  arrived  when  the  natural 
thinning  out  mentioned  oef  ore  commences  and  shows  the  need  of  the 
operation.  This  occurs  generally  when  the  crop  has  attained  the  siie 
or  hop  poles.  At  this  stage  the  well-marked  difference  in  size  of  the 
suppressed  trees  will  point  them  out  as  having  to  fall,  and  there 
will  not  be  much  risk  of  making  any  gross  mistakes.  Until  the  trees 
have  attained  their  full  height  tne  thinning  should  remain  moderate. 
From  this  time  forward  it  will  prove  expedient  to  open  out  the  stock 
more  freely,  without  ever  going  so  far  as  to  thin  severely. 

OTHER  METHODS  OF  MANAGEMENT. 

The  methods  of  management  briefly  outlined  above  are  the  princi- 
pal ones  and  serve  as  the  basis  of  all  others,  which  are  mostly  modi- 
fications of  these.  Methods  are  also  practised  by  which  a  combina- 
tion of  agricultural  use  of  the  soil  with  forestry  takes  place.  While 
in  these  there  is  much  that  seems  attractive,  they  can  be  considered 
onljr  in  the  same  light  as  combination  tools,  which  are  generally  de- 
fective at  one  end  or  both — the  poor  man's  tool — a  poverty-stricken 
practice,  to  which  our  rich  and  broad  lands  need  not  yet  be  subjectei 
Unless  it  were  to  reduce  the  cost  of  cultivation  in  young  plantations 
on  agricultural  soil  by  the  introduction  during  the  first  two  years  of 
a  crop  of  potatoes  or  other  cultivated  crop,  a  practice  which  may  be 
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nmended,  the  combination  of  agriculture  with  forestry  for 
lason  can  be  considered  only  detrimental  to  both. 

CONCLUSION. 

edicine  the  charlatan  will  prescribe  without  diagnosis,  so 
r  he  must  be  called  a  charlatan  who  would  attempt  to  give 
icable  to  all  conditions  and  under  all  circumstances.  A 
not  only  of  the  local  conditions  as  to  soil,  climate,  flora, 
Jso  of  the  objects  and  the  financial  capacity  of  the  would- 
',  must  precede  special  advice.  In  this  report,  therefore,  the 
aa  been  made  only  to  outline  the  first  principles,  from  which 
f  reader  may  fina  the  application  to  his  special  case. 

OSIER  WILLOW  CULTURE. 

iquiries  have  come  to  the  Department  in  regard  to  methods 
lantingj  showing  that  this  branch  of  forestry,  applicable  to 
B,  seemingly  simple  and  promising  quick  returns,  has  at- 
despread  attention.    The  Division  has,  therefore,  begun  to 

manual  on  willow  culture,  as  a  preliminary  of  which  the 
brief  instructions  are  here  given,  compiled  from  reliable 
s. 

d  be  premised  that  osier  Rowing  for  profit  is  not  so  simple 
)r  inexpensive  an  enterprise  as  might  at  first  appear.  The 
r  the  material  is  the  first  poipt  to  be  considered,  and  in  con- 
ith  it  the  kinds  that  will  grow  successfully  and  profitably, 
eems  that  the  climate  of  the  United  States,  in  most  parts, 
ng,  hot  summers,  is  not  very  favorable  to  the  growth  of  the 
es  of  osier  rods,  at  least  not  of  the  European  kinds,  which, 
exception,  are  pronounced  unsuitable,  wnile  American  wil- 
ot  yet  suflBciently  tested  to  warrant  their  extensive  employ- 
)sier  holte. 

xjrtation  of  osier  rods,  formerly  under  a  duty  of  30,  now  of 
t.  ad  valorem,  amounts  annually  to  over  $50,000  in  value, 
i  of  manufactured  basket  and  osier  ware,  under  a  duty  of, 
)5,  now  30  per  cent.,  during  the  last  five  years  has  averaged 

To  obtain  the  material  thus  imported,  which  cannot  be 
10,000  tons,  we  might  well  deyote  6,000  to  10,000  acres  of 
'sJly  worthless  soil,  if  we  can  so  secure  a  desirable  product. 

yf  soil, — ^To  make  osier  holts  profitable  such  soils  should  be  selected  as 
•wise  be  used  to  advantage.  Very  i)Oor  soils,  however,  should  be  avoided, 
is  a  good  market  for  inferior  material.  The  best  soil  is  a  fresh,  Mack 
en  a  heavy,  compact  loam,  and  rich  but  sour  meadow  land,  whicn  pro- 
orest  quality  of  grass,  is  always  equally  acceptable. 
if  it  can.be  covered  with  a  layer  of  sand  or  loam  (from  the  drain  ditches), 
B  a  good  growth.  The  Caspican  wiUow  will  tlu*ive  on  poorest  sand, 
the  embankments  of  brooks,  ponds,  ditches,  the  osier  will  secure  the 
t  and  yield  a  good  profit  besides.  Never  plant  on  soil  liable  to  be  cov- 
agnant  water  In  summer.  By  making  drains  in  such  localities,  how- 
rops  can  be  procured.    Localities  liable  to  late  spring  frosts  should  be 

n  of  sod. — ^Plow  or  spade  the  ground  16  to  20  inches  deep;  deeper  if 
wrought  up  would  improve  the  ground  (sand  or  loam  below  peat);  less 
B  soil  is  shallow  and  the  subsoil  ineuK^r'  B[)a{ling  ofTors  opportunity  of 
I  weedy  surface  more  effectively.  Wet  ground  should  be  formed  into 
>f  from  80  to  50  feet  wide,  leaving  2-foot  ditcht^,  by  which  the  water  is 
ned  off. 
-level  should  be  laid  at  least  one  and  a  half  feet  deep.    In  spading 
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should  be  taken  to  bring  the  surface  soil  under  and  the  subsoil  on  top.  By  Uiis 
means  the  roots  will  be  TOnefited  by  the  vegetable  mold  of  the  surface  sofl  azui  tbe 
subsoil  at  the  surface  will  prevent  a  rapid  running  to  weeds.  For  roring  planting 
the  soU  must  be  prepared  in  fall  or  early  winter,  so  that  it  may  be  pufvmzed  by  the 
frosts. 

Choice  of  varieties. — Out  of  upwards  of  250  species  of  willow,  and  their  endlea 
number  of  varieties  and  bastaros,  only  a  limited  number  have  been  found  of  eco- 
nomic value,  especially  for  osier  purposes.  While  for  Ehiropean  climates  the  best 
varieties  have,  oy  careful  expenment  and  long  experience,  been  established,  ve 
cannot  yet  speak  authoritatively  for  this  count^,  especially  about  the  c^>abilitieB 
of  our  native  willows. 

Such  an  authoritv  as  Dr.  C.  L.  Anderson,  of  Santa  Cruz,  Cal.,  states  in  a  letto*  to 
the  Department,  **Our  native  Calif omia  willows,  especially  those  growing  here  at 
Santa  Cruz  and  vicinity,  answer  very  well  for  ail  purposes.  Baskets,  hoops,  &c., 
are  made  from  all  varieties  that  have  the  habit  of  growing  along  our  streams.  Tbm 
is  a  difference,  however. 

**  ScUix  Icevigatay  Bebb.,  (no  common  name),  Salix  lasiandra^  Benth.  (no  common 
name)  and  its  varieties,  and  Salix  Umolqpia,  var.  Biaelovii,  Bebb,  (no  common  name\ 
seem  to  be  preferable.  On  wet  praines  from  Imnois  and  Wisconsin  northwest- 
ward is  found  plentifully  a  variety  {gracilis)  of  this  species,  the  twigs  of  which  are 
collected  near  Chicagooy  Cermans  and  sold  to  dealers  in  that  city. 

*  *  Salix  cordata  (var.  vestita^  Anderson — Diamond  willow)  common  clear  acro6B  the 
continent,  twigs  stout,  suitable  for  the  heaviest  kinds  pf  basket  work;  bronze  or 
yellowish  green,  often  bright  red  when  exposed  to  much  sunlight^  not  so  tough  and 
pliant  as  those  of  S,  sericea  and  petiolaris. 

These  all  grow  rapidly,  are  hardy,  and  the  texture  is  sufficiently  tongh.  There  is  a 
variety  of  Salix  kmandra  that  has  not  been  sufficiently  described.  The  branches 
are  long,  slender,  and  drooping,  and  have  the  appearance  of  the  weeping  willow. 
This  variety  is  exceedingly  well  adapted  to  economic  uses." 

Prof.  M.  S.  Bebb,  of  Rockford,  111.,  the  American  authority  on  wHlows,  in  a 
lengthy  letter  on  the  subject  of  econemically  useful  varieties,  after  reciting  his  faO- 
ures  with  Eturopean  species  and  varieties,  says:  **  My  strong  conviction  is  that  sacoees 
in  osier  growing  throughout  the  com  belt  east  of  the  Rocky  Mountains  will  only 
be  attained  by  making  good  use  of  plants  adapted  to  the  chmatic  conditions,  and 
even  then  that  the  product  will  fall  oelow  the  b^t  European  in  quality.  *  *  * 
Salix  purpurea^  in  some  of  its  forms  most  highly  esteemed  abroad  fen*  osiers,  is 
checked  also  by  the  midsummer  conditions,  but  not  to  so  great  an  extent  as  the  sorts 


kinds  for  future  trial: 

** Salix  sericea  (common  eastward),  a  bushy  shrub  6  to  10  feet  high;  brancheB  red- 
dish green  or  greenish,  at  length  olive;  twigs  long,  slender,  and  very  tough,  yet  ex- 
tremely brittle  for  an  incli  or  two  at  base. 

** Salix  petiolaris  (common  westward),  near  akin  to  the  former,  habit  quite  similar; 
twigs  usually  yellow  or  tinged  with  crimson;  not  so  brittle  at  base." 

From  correspondence  so  far  had  with  practical  osier-growers  in  the  East,  the  spec/^ 
most  successfuUy  grown  in  the  Northeastern  States,  and  seemingly,  too,  in  Georgia, 
is  the  Salix  purpurea  y  commonly  called  the  red  osier;  but  which  of  the  several  va- 
rieties this  is  has  not  yet  been  established — ^probably  pyramidalis.  The  red  osiers 
are  of  German  origin,  and  are  considered  the  most  useful,  making  numerous  pliant, 
thin,  slender,  evemy-grown  rods,  without  branches;  especially  adapted  for  binding 
and  wattling  purposes;  growing  well  on  a  moist,  but  also  drier,  sand  soil,  less  so  on 
compact  sons,  but  again  excellently  on  mucky  soils.  They  are  least  aflfected  by 
heat  and  cold,  wet  and  dry.  But  compared  with  other  kinds  grown  in  Europe  their 
yields  are  somewhat  inferior,  giving  a  full  crop  only  after  the  third  or  fourtn  year. 

Altogether  vigorous  growers  are  to  be  most  recommended,  yet  even  on  the  best 
SDils,  with  quick-growing  kinds,  the  growth  diminishes  after  a  few  years. 

In  the  selection  of  species  it  is  not  to  be  forgotten  that  while  they  must  be  adapted 
to  climate  and  soil  ana  be  good  and  persistent  producers,  the  kind  of  material  fur- 
nished by  them  is  to  be  kept  in  view,  as  different  species  and  varieties  differ  in  this 
respect. 

Planting  of  cuttings, — The  best  time  for  planting  is  the  late  fall,  generally  the  end 
of  October.  For  such  planting  the  soil  should  be  prepared  in  spring  or  early  summer 
and  left  fallow.  If  the  spading  has  been  done  in  the  fall  or  winter,  the  planting  should 
be  delayed  till  early  spring.  The  growth  of  the  cuttings  is  the  more  assured  the  less 
advanced  the  spring  growth.  To  retard  early  growth,  take  the  cuttings  before  the  Ist 
of  March  and  lay  them  in  water.    Take  cuttings  only  from  main  [£oots,  and  only 
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m  the  lower  half  of  these,  because  the  tops  would  yield  too  weak  material.  The 
it  length  for  cuttangs  is  about  12  inches;  on  compact  moist  soils  a  length  of  10  inches 
[1  soface,  while  on  dry  sand  and  peat  soils  14  to  16  inches  may  be  taSen,  in  order  to 
the  larger  number  of  roots  in  the  first  season,  the  nimiber  of  roots  being  to  some 
eot  dependent  on  the  length  of  the  cutting  under  ground.  Place  cuttings  in  the 
imd  so  that  the  tops  are  even  with  the  surface,  but  on  compact  and  caking  soil, 
ich  would  hinder  tne  buds  from  pushing  through,  leave  two  or  three  buds  above 
and-  After  the  shoot  is  started  it  is  well  to  draw  the  earth  up  to  cover  the  en- 
cutting,  as  many  dangers  beset  the  top  when  left  free — ^injuries  in  cutting,  from 
ing,  and  from  insects.  Take  care  to  pack  the  soil  closely  around  the  whole  length 
he  cutting.  The  practice  of  placing  the  cuttings  inclined  is  without  rational  f  oim- 
on.  Cuttings  for  planting  are  best  taken  during  winter,  when  vegetation  rests, 
may  be  taken  from  three,  two,  or  even  one  year  old  wood,  if  of  good  size.  The 
mce  at  which  osiers  are  planted  varies.  Two  considerations  must  be  kept  in 
p,  the  possibility  of  cultivating  and  working  between  the  rows,^and  the  desira- 
J  of  Hnading  the  ground  as  closely  as  possible,  which  keeper  the  soil  moist  and 
from  weeds  and,  to  some  extent,  from  insects.  A  distance  of  20  inches  for  the 
a  and  of  4  inches  in  the  row  answers  these  purposes. 

ultivation. — In  the  first  year  this  is  best  delated  until  the  middle  of  June,  to 
d  disturbing  the  small  rootlets.  When  cultivatmg,  first  mainly  subdue  the  weeds 
hUl  up  the  soil  aroimd  the  cuttings.  Second  and  third  weedings  should  be  in 
;ust  and  September.  Before  winter  sets  in  the  plantation  should  be  free  from 
ds.  In  the  second  and  third  year  thorough  cultivation  is  required.  Ilie  first 
ivation  should  now  be  given  as  soon  as  the  frost  is  out  of  the  ground.  All  culti- 
on  must  be  shallow,  not  more  than  2  inches  deep,  so  as  not  to  injure  the  roots. 
^anurinfi, — There  is  no  doubt  that  by  the  use  of  manure-or  compost  the  yield  can 
irgely  increased,  but  it  is  mostlv  too  expensive,  as  the  material  would  have  to 
au-ried  into  the  plantation  by  hand.  As  to  fertilizers,  mucky  and  peaty  soils 
aid  not  receive  an  increase  of  nitrogenous  matter,  though  this  is  desirable,  how- 
r,  on  poor  sands  and  meager  loams.  Phosphoric  acid  fertilizers  improve  the 
lity  of  t^e  osiers;  the  cheap  phosphorites,  which  are  readily  assimilated,  are 
ticularly  desirable.  Potash,  forming  a  large  part  of  the  constituents  of  willows, 
specially  effective.  Fertilizers  are  best  applied  during  rainy  weather  and  early 
he  season,  as  soon  as  the  rods  have  been  cut. 

nseets. — The  experience  that  extensive  plantations  of  one  kind  increase  the  num- 
of  their  enemies  holds  good  for  osier  holts.  Most  of  the  injurious  insects  are 
dee  and  their  larvae.  The  former  let  themselves  drop  to  the  ground  from  their 
t  as  soon  as  this  is  touched.  This  habit  allows  the  use  of  apparatus  to  catch  the 
ties  in  quantity,  which  should  be  done  as  early  in  spring  as  possible, 
he  application  of  ouick-lime,  of  hellebore,  and  of  Pans  green  has  been  found 
oessf ui  by  Mr.  L.  Gleason,  an  extensive  osier-grower  in  Syracuse,  N.  Y. 
he  red  osier,  {ScUix  purpurea),  is  especially  liable  to  the  attack  of  a  gall-wasp 
adofnyia  salicia),  but  its  spread  can  be  avoided  by  cutting  and  burning  up  all  in- 
ted  rods. 

Jarvest. — Osiers  should  be  cut  the  first  year,  even  if  no  valuable  material  can  be 
;.  If  the  cutting  is  delayed  until  the  second  year,  branching  takes  place,  and  less 
liable  material  is  obtained.  They  should  also  be  cut  in  the  second  and  third  years, 
i  ^ould  be  left  uncut  the  fourth  year  to  erow  to  hoop-poles  in  two  to  four  ^ears. 
there  be  no  sufficient  market  for  hoop-poles  the  yearly  cutting  may  be  continued 
til  the  growth  becomes  too  slim,  which  is  generally  in  ten  to  fifteen  years.  Cut- 
ig  of  rods  should  be  done  during  winter,  from  November  1  to  March  1 ;  cut  as  near 
e  ground  as  possible.  Keep  the  rods  in  running  water,  standing  upright,  4  inches 
the  butts  under  water,  until  they  peel  easily. 

Hand-peeled  stock  is  preferred  and  brings  a  higher  price  than  steam-peeled  rods; 
e  price  last  year  was  from  6  to  8  cents  per  pound.  In  an  average  of  five  years 
le  yield  may  be  from  90  to  130  pounds  per  100  stocks.  Mr.  I.  G.  Pmnt,  of  Macon, 
lu,  reports  one  and  one-half  tons  from  a  three-years*  plantation,  planted  15  inches 
X  the  rows  and  5  feet  apart. 

In  this  report  credit  is  due  in  the  flaring  of  statistical  tables  to  Mr. 
^'.  H.  Erfeston,  and  in  the  compilation  of  notes  for  the  list  of  timber 
^rees  to  Mr.  George  B.  Sudworth,  of  the  Division. 

B.  E.  FERNOW, 
Chief  of  the  Forestry  Division. 
HoiL  Norman  J.  Colman, 

Commissioner. 
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Publicattons  on  Forestry. 

The  following  are  the  principal  American  publications  on 
accessible  to  the  general  reader: 


Andrews,  C.  *C.;  Report  to  Department 
of  State  6n  Forest  Culture  in  Sweden; 


Sp.  48;  Washington,  1873. 
an,  J.  T. ;  Prize  Essay  on  ! 
ing;  Nebraska  Hort.  Soc.;  1878. 


Allan,  J.  T. ;  Prize  Essay  on  Forest-grow- 


American  Forestry  Congress;^  Bulletins 

and  Reports  of  Annual  MeetingB,  1882- 

1885. 
Barney,  E.  E.;  Facts  in  Relation  to  the 

Catalpa;  pp.  26;  Dayton,  Ohio,  1878. 
Browne,  I>.  J.;  The  Trees  of  America; 

pp.  620;  1846. 
Bryant,  Arthur;  Forest  Trees;  pp.  248; 

1871. 
California;  First  Report  State  Board  of 

Forestry;  pp.  288;  1880. 
Cleveland,  H.  W.  8. ;  Culture  and  Man- 
agement of  Native  Forests;  pp.  16;  1882. 
Cooper,  EUwood;  Forest  Culture  and  Eu- 
calyptus Trees:  pp.  237:  1876. 
Effleston,  N.  H. ;  Handbook  of  Treo-plant- 

ing;  pp.  180;  1884. 
Report  on  Forestry,  Department  of 

Agriculturejpp.  422;  1884. 
Elliot,  F.  R. ;  Deciduous  and  Evergreen 

Trees  and  Shrubs:  pp.  125;  1866. 
Emerson,  Q.  B.;   Trees  and  Shrubd  of 

Massachusetts,  2  vols. ;  pp.  624;  1878. 
Flagg,  Wilson;  Woods  and  By-ways  of 

New  England,  and  Studies  in  Fiela  and 

Forest,  2  vols.;  1857,  1872. 
Fuller,  Andrew  S. ;  Practical  Forestry ; 

pp.  800;  1884. 

Forest-tree  Culturist;  pp.188;  1869. 

Hale,  P.  M. ;  Woods  and  Timbm  of  North 

Carolina;  pp.  272;  1878. 
Hodges,  Leonard  B.;  Forest-tree  Plant* 

er  s  Manual;  pp.  172. 
Hoopes,  Josiah;  Book  of  Evergreens;  pp. 

485;  1868. 
Hough,  F.  B. ;  Reports  on  Forestry,  8  vols. ; 

1879-'82. 
Elements  of  Forestry;   pp.  881; 

1882. 
Iowa  State  Horticultural  Society;  For- 
estry Annuals  from  1875. 
Kansas  Horticultural  Society;  Forestry 

Report  for  1879. 
Marsh,  George  P. ;  The  Earth  as  Modified 

by  Human  Action;  pp.  674;  1877. 


Michauz,  F.  A.;  The  North 

Sylva;  8  vols.;  1865.  , , 

Northrop,  B.  G. ;  Tree-plantin  '• 

in  Europe,  and  other  papa 

1880-'85. 
Nutall,  Thomas;  The  North 

Svlva:   forest-trees  not  de' 

Michauz;  2  vols.;  1865.      W 
Ohio;  Proceedings  of  State  iki 

sociation;  pp.  67;  1886. 
Ohio  State  Forestry  Bureauf.] 

nual  Report;  i)p.  814;  1886. 
Packard,  A.  S..  jr.;  Insects  IL 

Forest  and  Shade  Trees;  pi|\ 
Peaslee,  John  B. ;  Trees  and  'm'  ^ 

with  Exercises  for  the  Celfv 

Arbor  Day;  pp.  64. 
Pinney,  George;  Essays  on 

Management  of  Forest 

ive  EvCTgreens;  pp.  51;  1 
Pil)er ,  R.  W. ;  The  Tieee  of 
PhipM,  R.  W. ;  Report  to  the 

of  Ontario,  Canada,  on  the 

Preserving  and  Replanting 

188;  1888. 
Porcher,  F.  P.;  Resources  ofj- 

em  Fields  and  Forests;  8v  - 

Charleston.  1869.  - 

Sargent,  C.  S. ;  The  Woods  of 

States.    From  the  Tenth  Cc  ^ 

pp.204;  N.  Y.,1885. 
A  few  Suggestions  on ' 

ing.    From  Reports  of 

Bo«rd  of  Agriculture;  pp. 
Small,  H.  B.;  Canadian    Fa 

Trees,  Timber,  and  F< 

pp.  64;  1884. 
Steams,  Robert  E.  C;  F 

ure  in  California;  pp.  12;  1 
Vallee,  F.;  Influence   of   F 

Rainfall  and  Inxmdations. 

by  C.  J.  Allen.    Gk)vernm 

Office,  Washington;  pp.  19; 
Warder,  John  A. ;  Forestry  an 

pp.  16;  1878. 
Essay  on  Timber-plantI 

pp.  9;  1880. 
The  Western  Catalpa; 

Forestry  to  Agriculture; 


In  addition  should  be  mentioned  various  publications  by  tl 
States  Government,  chief  among  which  are  the  annual  repoj 
Department  of  Agriculture  and  the  special  reports  of  its  J 
Forestry-  Professor  Brewer's  report,  in  the  Census  Report  ( 
the  Woodlands  and  Forestry  Systems  of  the  United  States:  . 
Sargent's  report  on  the  Woods  and  Forests  of  the  United 
the  Census  Report  of  1880;  and  a  translation  of  A.  C.  Be( 
Forests  and  their  Climatic  Influence,  in  the  Smithsonian 
1869, 
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5P0RT  OF  ORNITHOLOGIST  AND  MAMMALOGIST. 


[R :  I  have  the  honor  to  submit  the  following  report  of  the  inves- 
itions  of  the  Department  in  Economic  Ornithology  from  the  com- 
icement  of  the  work,  July  1,  1885,  to  the  present  time. 
JB  you  are  aware,  the  Forty-eighth  Congress  appropriated  $5,000 
the  promotion  of  economic  ornithology,  and  made  the  work  a 
ach  of  the  Division  of  Entomology.  The  appropriation  became 
liable  July  1,  1885,  at  which  time  you  commissioned  me  to  take 
rge  of  the  investigations. 

.  year  later,  July  1,  1886,  pursuant  to  an  act  of  the  Forty-ninth 
Lgress,  the  work  was  separated  from  the  Division  of  Entomology 
.  made  an  independent  division.  At  the  same  time  its  scope  was 
irged  and  its  usefulness  greatly  increased,  since  the  appropria- 
I  of  $10,000  had  been  granted  **for  the  promotion  of  economic  or- 
lology  and  mammalogy ;  an  investigation  of  the  food-habits,  dis- 
mtion,  and  migrations  of  North  American  birds  and  mammals  in 
ition  to  agriculture^  horticulture^  and  forestry." 
he  work  of  the  division  consists  m  the  collection  of  facts  relating 
he  above  subjects,  and  in  the  preparation  for  distribution  among 
ners  and  others  of  special  reports  and  bulletins  upon  birds  and 
tnmals  which  aflfect  tne  interests  of  the  farmer,  and  also  upon  the 
^tion  and  distribution  of  North  American  species.  In  this  way 
3  hop^  to  correct  the  present  widespread  ignorance  concerning 
injurious  and  beneficial  effects  of  our  common  birds  and  mam- 
Is,  and  to  put  a  stop  to  the  wholesale  destruction  of  useful  species 
r  going  on. 

IMPOETANCE  OF  THE  SUBJECT. 

le  food  of  all  species  consists  either  of  animal  matter  or  vegetable 
tter  or  both,  ana  its  consumption  must  be  serviceable  or  prejudi- 
l  to  the  interests  of  mankind.  Therefore,  according  to  the  food  it 
s,  each  bird  or  mammal  may  be  classed  under  one  of  two  headings — 
leficial  or  injurious.  Many  species  are  both  beneficial  and  inju- 
ns,  and  it  is  impossible  to  assign  them  to  either  category  until  the 
•centages  of  their  food-elements  have  been  positively  determined 
i  the  sum  of  the  good  balanced  against  the  sum  of  the  evil. 
[t  is  well  known  that  certain  birds  and  mammals  are  directly  de- 
Tictive  to  farm  crops,  causing  a  loss  of  many  thousands  of  dollars 
A  year,  and  that  others  are  highly  beneficial,  preying  upon  mice 
d  insects  which  are  injurious  to  vegetation;  but  the  extent  and  sig- 
Scance  of  these  effects  and  their  bearing  on  practical  agriculture 
little  understood.  Morever,  great  difference  of  opinion  exists,  par- 
?nlarly  among  farmers,  as  to  whether  certain  well-known  species 
e  on  the  whole  beneficial  or  injurious ;  and  many  kinds  which  are 
great  practical  value  are  killed  whenever  opportunity  offers.  For 
'Mple,  hawks  and  owls  are  almost  universally  regarded  as  detri- 
ental,  while  as  a  matter  of  fact  most  of  them  never  touch  poultry, 
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but  feed  largely,  and  some  almost  exclusively,  on  mice  and  grasshop- 
pers. SkuiLKS  and  weasels  sometimes  prey  upon  poultry,  and  for  this 
reason  are  condemned  and  destroyed.  But,  in  reality,  fully  90  per 
cent,  of  their  food  consists  of  mice  and  insects,  and  their  occasional 
depredations  in  the  poultry  yard  are  unworthy  of  mention  in  viewed 
their  constant  and  unremitting  services.  In  fact,  I  do  not  hesitate 
to  assert  that  a  single  skunk  or  weasel  nets  the  farmer  more  in  dol- 
lars and  cents  each  year  than  he  loses  from  their  denredations  during 
his  entire  lifetime.  And  yet  so  short-sighted  is  ne  that  he  rarely 
lets  slip  a  chance  to  kill  them ;  and  were  these  animals  more  diurnal 
in  habits  their  race  doubtless  would  be  ere  now  well-nigh  extermi- 
nated. It  may  be  added  that  much  of  the  mischief  commonly  attrib- 
uted to  the  weasel  and  skunk  is  the  work  of  .the  mink — the  greatest 
enemy  to  jjoultry-f arming  in  this  country.  It  should  m  men- 
tioned in  this  connection  that  the  habit  of  killing  poultry  is  by  no 
means  general  among  the  animals  that  practise  it.  On  the  contrary, 
it  is  limited  to  comparatively  few  individuals,  precisely  as  in  the  case 
of  the  domestic  cat  and  dog.  But  when  once  the  habit  has  beei 
formed  it  is  not  likely  to  be  abandoned ;  hence  the  ^ilty  animal 
should  be  killed  as  soon  as  possible  after  the  habit  is  discovered. 

THE  PENNSYLVANIA  " SCALP  ACT"  OF  1885. 

On  the  2dd  of  June,  1885,  the  legislature  of  Pennsylvania  passed 
an  act  known  as  the  ** scalp  act,*'  ostensibly  "for  the  oenefit  of  agri- 
culture," which  provides  a  bounty  of  50  cents  each  on  Hawks,  Owls, 
Weasels,  and  Minks  killed  within  the  limits  of  the  State,  and  a  fee 
of  20  cents  to  the  notary  or  justice  taking  the  aflBdavit. 

By  virtue  of  this  act  about  $90,000  has  been  paid  in  bounties  dur- 
ing the  year  and  a  half  that  has  elapsed  since  the  law  went  into 
effect.  This  represents  the  destruction  of  at  least  128,571  of  the 
above-mentioned  animals,  most  of  which  were  Hawks  and  Owls. 

Granting  that  five  thousand  chickens  are  Idlled  annually  in  Penn- 
sylvania by  Hawks  and  Owls,  and  that  they  are  worth  25  cents  each 
(a  liberal  estimate  in  view  of  the  fact  that  a  large  proportion  of  them 
are  killed  when  very  young),  the  total  loss  woiud  be  $1,250,  and  the 
poultry  killed  in  a  year  ana  a  half  would  be  worth  $1,875.  Hence 
it  appears  that  during  the  past  eighteen  months  the  State  of  Penn- 
sylvania has  expended  $90,000  to  save  its  farmers  a  loss  of  $1,875. 
But  this  estimate  by  no  means  represents  the  actual  loss  to  the 
farmer  and  tax-payer  of  the  State.  It  is  within  bounds  to  say  that  in 
the  course  of  a  year  everjr  Hawk  and  Owl  destroys  at  least  one 
thousand  mice,  or  their  equivalent  in  insects,  and  that  each  mouse 
or  its  equivalent  so  destroyed  would  cause  the  fanner  a  loss  of  2 
cents  per  annum.  Therefore,  omitting  all  reference  to  the  enormous 
increase  in  the  numbers  of  these  noxious  animals  when  natures 
ineans  of  holding  them  in  check  has  been  removed,  the  lowest  pos- 
sible estimate  of  the  value  to  the  farmer  of  each  Hawk,  Owl,  and 
Weasel  would  be  $20  a  year,  or  $30  in  a  year  and  a  half. 

Hence,  in  addition  to  the  $90,000  actually  expended  by  the  State 
in  destroying^  128,571  of  its  benefactors,  it  has  incurred  a  loss  to  its 
agricultural  interests  of  at  least  $3,857,130,  or  a  total  loss  of  $3,947,- 
130  in  a  year  and  a  half,  which  is  at  the  rate  of  $2,631,420  per  annum! 
In  other  words,  the  State  has  thrown  away  $2,105  for  every  dollar 
saved!  And  even  this  does  not  represent  fairly  the  full  loss,  for  the 
slaughter  of  such  a  vast  number  of  predaceous  birds  and  mammals  is 
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rt  certain  to  be  followed  by  a  correspondingly  enormous  increase 
3  numbers  of  mice  and  insects  formerly  hela  in  check  by  them, 
it  will  take  many  years  to  restore  the  balance  thus  blindly 
ayed  through  ignorance  of  the  ecouQmiQ  relations  of  our  com- 
birds  and  mammals. 

mowledge  of  the  food-habits  of  our  common  birds  and  majnmals 
i  benefit  every  intelligent  farmer  to  the  extent  of  many  dollars 
year,  and  occasionally  would  save  him  the  loss  of  an  entire  crop, 
►uld  save  certain  States  many  thousands  of  dollars  which  they 
throw  away  in  bounties,  and  would  add  millions  of  dollars  to  the 
;eds  derived  from  our  agricultural  industries. 
nee  it  becomes  the  duty  of  the  division  to  attempt  to  educate 
Etrming  classes  in  the  truths  of  economic  ornithology  and  mam- 

long  the  many  subjects  now  demanding  the  attention  of  the 
ion  are:  The  depredations  of  Ricebirds  in  the  South;  the  status 
e  so-called  English  Sparrow  in  America;  the  true  status  of  the 
►us  birds  of  prey  in  relation  to  agriculture;  the  depredations  of 
kbirds  in  the  grain-growing  districts  of  the  Northwest;  the  de- 
•tionof  small  fruits  by  birds;  the  depredations  of  small  mam- 
,  particularly  in  the  West;  and  the  true  status  of  the  several  spe- 
>t  mammals  which  prey  upon  poultry. 

PROGRESS  OF  THE  WORK. 

krly  in  July,  1885,  a  circular  was  prepared,  explaining  the  objects 
le  inquiry  and  asking  for  information  in  reply  to  a  number  of 
tions  concerning  the  food-habits  of  several  of  our  well-known 
J.  At  the  same  time  a  collection  of  the  crops,  gizzards,  and  stom- 
of  birds  was  be^un,  for  it  was  clear  that  in  a  comprehensive  in- 
gation  of  this  kind  the  study  of  a  bird's  habits  in  the  field  must 
ipplemented  by  a  critical  examination  of  its  stomach-contents  in 
alx)ratory.  In  this  undertaking  the  Department  has  been  aided 
mithologists  throughout  the  country,  many  of  whom  have  made 
B  and  valuable  contributions,  thus  doubly  utilizing  birds  killed 
ftrictly  scientific  purposes. 

collecting  the  facts  necessary  to  a  clear  conception  of  the  prac- 
side  of  the  question  a  very  large  amount  of  information  of  great 
itific  value  is  incidentally  brought  together.  The  migration  ob- 
ers  of  the  American  Ornithologists'  IJ nion  have  accumulated  a 
quantity  of  original  material,  the  use  of  which  has  been  freely 
rded  the  division  of  economic  ornithology.  Moreover,  a  large 
portion  of  the  same  observers  continue  to  collect  data  and  make 
rts,  which,  through  the  courtesy  of  the  Union,  are  now  sent  di- 
to  the  Department.  But  the  study  of  migration  and  distribution 
been  subordinated  to  the  study  of  the  more  practical  phases  of  the 
dry,  for  it  is  the  bearing  of  these  investigations  upon  the  avoca- 
sof  the  farmer  and  fruit-grower  that  chiefly  concerns  the  Depart- 
it  of  Agriculture. 

herefore,  in  order  to  obtain  a  large  array  of  facts,  and  in  some 
« the  opinions  of  persons  interested  as  well,  I  prepared  the  f  ollow- 
circulars,  which,  with  the  exception  of  the  one  addressed  to  rice- 
wers,  were  sent  to  the  secretaries  of  the  various  agricultural  and 
ticultural  societies  throughout  the  country,  to  the  agricultural 
88,  and  to  a  large  number  of  farmers  and  ornithologists.  The  cir- 
KT  to  rice-growers  was  sent  to  the  addresses  of  as  many  rice-plant- 
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ers  as  the  Department  was  able  to  secure,  and  to  the  editors  of  ne^ 
papers  published  in  the  rice-growing  districts. 

FoUoMring  are  copies  of  the  circulars  issued  by  the  Division  of  Eco- 
nomic Ornithology  and  Mammalogy  in  July,  1886: 

,;    [CirculBr  No.  1.] 
CIBCULAB  ON  THE  FOOD-HABITS  OF  BIRDS. 

It  is  well  known  that  oertain  birdfl  are  directly  destructive  to  farm  crops,  cansii 
a  loss  of  many  thousands  of  dollars  each  jear,  and  that  others  are  highly  benefidi 
preying  upon  mice  and  insects  which  are  m  jurious  to  Testation ;  but  the  extent  and 
significance  of  these  effeots,  and  their  bearing  on  practical  agricultm^,  is  little  un- 
derstood. Moreover,  great  difference  of  opinum  exists,  particularly  amon^  farmen, 
as  to  whether  certain  well-known  species  are,  on  the  whole,  beneficial  or  mjuhoos; 
and  many  kinds  which  are  reaUv  of  great  practical  value  are  kiUed  whenever  op- 
portunity offers.  For  example,  hawlS  and  owls  are  almost  universallv  regarded  is 
detrimental,  while  as  a  matter  of  fact  most  of  them  never  touch  poultry,  bat  feed 
largely,  and  some  almost  exclusively,  on  mice  and  grasshoppers. 

Tne  wholesale  slaughter  of  smaU  birds  has  been  known  to  be  followed  bv%erioas 
increase  of  noxious  insects ;  and  invasions  of  insects  which  threatened  to  devastate 
large  tracts  of  country  have  been  cut  nearly  short  by  the  timely  services  of  some  of 
our  native  birds. 

In  view  of  the  above  facts,  and  many  others  which  might  be  cited,  it  Is  dear  that 
a  comprehensive,  systematic  investigation  of  the  interrelation  of  birds  and  igrh 
culture  will  prove  of  enormous  value  to  farmers  and  horticulturists.  Such  an  inres- 
tigation  has  oeen  undertaken  by  the  newly  established  Division  of  Economic  Orni- 
thology of  the  Department  of  Agriculture,  and  the  assistance  and  co-operatioii  of 
persons  interested  are  earnestly  solicited. 

The  food  of  aU  birds  consists  either  of  i^nimal  matter  or  vegetable  matter,  or  both, 
and  its  consumption  must  be  serviceable  or  prejudicial  to  the  interests  of  mankind. 
Tlieref ore,  according  to  the  food  they  eat,  all  burds  may  be  classed  under  one  of  two 
headin|5s~beneficial  or  injurious.  Many  species  are  both  beneficial  and  injurious, 
and  it  is  impossible  to  assign  them  to  eitner  category  until  the  percentages  of  their 
food-elements  have  been  positively  determined  and  the  sum  of  the  good  biUasced 
against  the  sum  of  the  evil. 

In  a  very  large  proportion  of  our  small  birds  the  food  varies  connderably  withtitf 
season^metimes  changing  from  vegetable  to  animal,  or  from  injurious  to  benefi- 
cial. Furthermore,  many  birds  feed  their  young  upon  substances  which  the  adnlti 
rarely  or  never  eat;  and  the  young  on  leaving  uie  nest  sometimes  greedily  deTocr 
tilings  which  are  discarded  as  they  ^ow  older.  Hence  it  becomes  necessary  to  as- 
certain the  food  of  each  8i)ecies  at  different  times  of  the  year  and  at  different  agei 

Information  is  desired  on  all  questions  relating  to  ^^i«  mquiry,  and  special  atten- 
tion is  invited  to  the  following: 

1.  Has  the  common  Crow  been  observed  to  oatch  young  chickens  or  to  steal  effli? 

2.  Has  it  been  observed  to  eat  com  or  other  cereals  in  the  field?  If  so,  bow  IobI 
after  planting,  and  how  extensive  was  the  injury  done? 

8.  Has  the  Crow  been  observed  to  feed  upon  injurious  insects?  If  so,  what  kindi 
of  insects  were  tlius  destroyed,  and  to  what  extent? 

4.  Has  the  Crow-Blackbird  or  Grakle  been  observed  to  carry  off  the  young  of  th< 
Robin  or  of  other  small  birds,  or  to  destroy  their  eggs? 

6.  When  breeding  near  the  house,  has  it  been  observed  to  drive  off  smAll  Inidii 
such  as  Robins,  Bluebirds,  &c.,  which  had  previously  made  their  abode  on  thepreB^ 
ises? 

6.  Has  it  been  observed  to  eat  com  or  other  cereals  in  the  field?  If  so,  how  loDj 
after  planting,  and  how  extensive  was  the  iniury  done? 

7.  Has  the  Crow-Blackbird  been  observed  to  feed  upon  injurious  inseots?  If  •'^ 
what  kinds  of  insects  were  thus  destroyed,  and  to  what  extent?  . 

8.  What  birds  have  been  observed  to  feed  upon  or  otherwiae  injure  buds  or  ft* 
iago,  and  what  plants  or  trees  have  been  so  injured? 

0.  What  birds  have  been  observed  to  feed  extensively  upon  fruit?  What  kind  0 
kinds  of  fruit  have  been  most  injured  by  each  species,  anoliow  extensive  have  be^ 
the  losses  thus  occasioned? 

10.  The  R>bolink  (Rice-bird  or  May-bu-d  of  the  Southem  States)  congregates  j 
vast  flocks  during  its  migrations  and  commits  extensive  depredations  in  certw 
paits  of  the  South.    The  division  will  be  glad  to  receive  detidied  aooCTmti  of  thai 
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^predAtion8  from  persong  living  in  the  affected  diBtricts,  to  whom  a  special  circular 
*^  be  sent  on  application. 

11.  What  bird«  are  considered  to  be  injurious  to  ^rain  crops,  and  what  kinds  are 
^^garded  as  oeneficial  ?    On  what  facts  are  these  opmions  based  ? 

12.  What  birds  liave  been  observed  to  feed  upon  injurious  insects,  and  upon  what 
tind  or  kinds  does  each  bird  feed? 

13.  Do  Blackbirds  (other  than  the  Crow-blackbird  already  mentioned)  commit 
tfncfos  depredations  in  your  vicinity?  If  so,  which  of  the  several  species  of  Black- 
3ird8  ate  concerned,  and  what  crops  are  affected? 

14.  Has  any  kind  of  bird  been  observed  to  feed  upon  the  honey-bee?  If  so,  what 
giedee,  and  how  extensive  has  been  the  injury  done? 

When  possible,  the  exact  date  should  be  given  of  all  occurrences  reported. 

Persons  willing  to  aid  in  the  collection  of  birds'  stomaohs  will  be  furnished  with 
iie  necessary  blanks  and  instructions. 

Special  circulars  on  the  English  Sparrow  and  on  the  economic  relations  of  mam- 
Bsb  will  be  furnished  on  application. 


[Circular  No. «.] 
CmOULAR  ON  THE  ENaUSH  fiPABROW. 

(Passer  domesticus,) 

The  Department  of  A^culture  desires  facts,  from  personal  observation,  in  answer 
0  the  following  questions  concerning  the  European  House  Sparrow,  commonly 
alkd  **  English  Sparrow  "  in  this  country. 

I.  Is  your  locality  city,  suburb,  or  country? 

II.  Is  the  Kngliah  Sparrow  present  in  your  vicinity?  If  not,  what  is  the  nearest 
^t  at  which  you  know  it  to  occur?    If  present,  wnen  did  it  first  appear? 

in.  Is  it  abundant  and  on  the  increase? 

IV.  Is  it  protected  by  law? 

V.  Is  it  artificially  housed  and  fed? 

TL  How  many  broods  and  young  does  a  single  pcur  rear  in  a  season? 

Vn.  Do  any  of  our  non-predatory  birds  habitually  resist  encroachments  of,  or  at- 
bempt  to  drive  off,  the  English  Sparrow  tmlees  themselves  first  attacked,  and  with 
rhat  Buocess? 

VUi.  Which  of  oiir  native  birds  attempt  to  reclaim  former  nesting  sites  when 
these  are  occupied  by  the  Sparrows?    State  examples. 

IX  Has  the  English  Sparrow  been  observed  to  molest  or  drive  off  any  of  our 
natiTe  birds?  If  so,  what  species  are  so  molested  or  expelled  from  their  former 
haimtB? 

X  Does  it  injure  shade,  fruit,  or  ornamental  trees  or  vines? 
XI.  Does  it  injure  garden  fruits  and  vegetables? 

Xn.  Does  it  injure  ^aln  crops  ? 

Xni.  Has  any  case  m  which  it  has  been  of  marked  benefit  to  the  farmer  or  hor- 
ticulturist come  under  your  notice?  If  so,  in  what  way  has  the  benefit  been  de- 
rived? 

XIY.  Under  what  circumstances  does  it  feed  upon  insects?  What  kinds  of  in- 
jurioQa  or  beneficial  insects  or  their  larvse  does  it  destroy,  and  to  what  extent? 

XV.  What  means,  if  any,  have  been  taken  to  restrict  the  increase  of  the  English 
Sparrow? 

XVL  What  is  the  i)re vailing  public  sentiment  in  respect  to  the  bird? 

Information  is  particularly  desired  concerning  the  presence  of  the  English  Spar- 
tow  in  the  Southern  States  and  in  the  regi(»i  west  of  ue  Mississippi. 


[Circular  No.  8.] 
CIRCULAR  ON  THE  ECONOMIC  RELATIONS  OF  MAMMAli^. 

'^^  I>epartment  of  Agriculture  desires  information  concerning  the  effects  of  mam- 
^^  upon  agriculture,  and  solicits  replies  to  the  following  questions: 
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To  stochraisers  on  the  frontier, 

1.  Have  you  personal  knowledge  of  one  or  more  cases  in  which  cattle,  bon^ 
Bheep,  or  pigs  have  been  killed  or  injured  by  Bears,  Wolves,  or  Panthers  (Imowiim 
the  West  as  Mountain  Lions)?    If  so,  give  nill  particulars. 

To  potUtry  fandera,    ^ 

2.  Have  you  personal  knowledge  of  the  loss  of  turkeys,  geese,  ducks,  diickeiis.or 
doves  from  the  attacks  of  predatory  mammals?  If  so,  how  many  and  what  kindd 
were  killed  on  each  occasion?  In  each  case  mention  the  animal  by  which  you  sup- 
pose the  mischief  was  done,  and  your  reasons  for  this  belief. 

8.  What  mammals,  if  any,  steal  feed  put  out  for  poultry? 

To  farmers,  fruit-qrowers,  and  gardeMra. 

4.  What  mammals,  if  any,  are  injurious  to  grain  crops  in  yoiAr  neighborhood?  In 
each  case  state  whether  the  injury  is  occasioned  directly  by  the  consumption  or  the 
trampling  of  the  grain,  or  by  tunnels  underneath  the  surface.  Is  the  loss  thus  occa- 
sioned of  trifling  or  serious  consequence? 

5.  What  TnftTnmftig^  if  any,  are  mjmious  to  fruit,  and  what  kind  or  kinds  of  fruit 
are  eaten  by  each  species?  Is  the  loss  thus  DccaaiODed  of  trifling  or  serious  conse- 
quence? 

6.  What  mammals,  if  any,  are  injurious  to  vegetables,  and  what  kind  or  kindB  of 
vegetables  are  eaten  by  each  species?  Ib  the  loss  thus  occasioned  of  trifling  or  seri- 
ous consequence? 

7.  What  mammals,  if  any,  are  injurious  to  meadows  and  pastures?  In  wbat 
manner  are  the  injuries  committed?  Is  the  loss  thus  occasioned  of  trifling  or  seri- 
ous consequence? 

8.  Are  your  fields  subject  to  periodical  invasions  of  Meadow  Mice  {Arvicola^'i  If 
80,  can  you  give  the  exact  dates  of  one  or  more  of  such  invasions? 

9.  What  mammals,  if  any,  are  injurious  to  forest,  shade,  ftuit,  or  ornamental  trees 
or  shrubs?  What  kind  or  kinds  of  trees  or  shrubs  are  iniured  by  each,  and  in  what 
maimer,  and  at  what  season  is  Uie  damage  done?  Is  tne  loss  thus  occasioned  of 
trifling  or  serious  consequence? 

10.  Have  vou  personal  knowledge  of  an  instance  in  which  cattle  or  horses  have 
been  injured  hy  stepping  into  the  ourrows  of  Woodchucks,  Muskrats,  or  Badgen? 
If  so,  give  particulars. 

11.  What  mammals,  if  any,  are  beneficial  to  the  ftoner?  In  what  manner  aie 
these  benefits  derived? 

To  rioBifrowen, 

• 

12.  Are  rats  troublesome  on  your  plantation?  If  so,  are  they  injurious  by  feeding 
directljr  upon  the  newly-planted  rice,  or  by  burrowing  in  the  dikes,  or  both?  Omi 
you  estimate  the  annual  pecuniary  loss  thus  occaaionea  ? 

13.  Do  any  other  small  mammals  affect  the  interests  of  the  rice-grower?  If  so, 
what  kind  or  kinds,  and  to  what  extent? 

,  To  hqp-grotffers, 

r  

^  14.  What  mammals,  if  any,  affect  the  interests  of  the  hop-grower  ?    In  what  man- 
ner and  to  what  extent  are  these  cMffects  manifested? 

MiaeeUaneoiu, 

• ,  -  *  ''^ 

15.  Is  the  common  mouse  about  dwellings,  bams,  and  out-buildings  in  your  neigh- 
borhood the  White-footed  or  the  House  I^use,  or  are  both  present?  In  the  lattff 
case,  which  is  most  abundant?  If  uncertun  as  to  the  species,  please  send  a  speci- 
men (the  head  will  suffice)  to  the  Department  for  identification. 

16.  What  mammals,  if  any,  injure  or  deface  buildings,  household  goods,  books? 
or  papers? 

17.  What  mammals,  if  any,  injure  canals  or  other  embankments,  dams,  dikes,  or 
drains?    Is  the  damage  thus  occasioned  of  serious  or  trifling  consequence? 

18.  In  your  opinion,  are  Moles  beneflcial  or  injurious?  On  what  facts  is  this 
opinion  based? 

Note.— Meadow  Micoi  or  <<  Voles,"  must  not  be  confounded  with  Moles. 
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19.  In  your  opinion,  are  Skunks  beneficial  or  injurious?  On  what  facts  is  this 
Opinion  based? 

20.  Do  you  know  of  one  or  more  instances  in  which  the  increase  of  a  species  of 
Boonomic  importance  has  been  limited  by  the  abundance  of  its  natural  enemies  ?  If 
BO.  give  particulars. 

In  the  Mississippi  Valley,  and  the  region  between  it  and  the  Pacific,  numerous 
small  rodents  called  Grophers  do  great  damage  to  farms  and  crops.  There  are  two 
principal  kinds.  Pocket  Gk)phers,  which  live  mostly  under  ground,  and  are  charac- 
lerized  by  external  cheek-pouches  and  unusually  large  fore-claws  {Geornys  and 
fhomomys)^  and  Gophers  or  Ground  Squirrels,  which  live  mostly  above  ground,  and 
have  neither  external  cheek-pouches  nor  claws  of  unusual  size  {Sjjermbphilus  and 
Tamias),  Of  these  the  common  little  Striped  Gopher  (Spermophtlus  tridecemline- 
itus)  and  the  large  gray  **  Line-tailed"  Spermophile  (Spermqphitus  gramviurus)  and 
its  varieties  are  most  abundant  and  widely  distributed,  and  occasion  the  greatest 
(osaes  to  grain  crops.  Numerous  other  species,  more  or  less  local,  affect  the  farmer's 
interests  very  appreciably. 

Detailed  information  is  desired  concerning  the  habits  and  ravages  of  all  these 
jcn)hers.  Such  information  should  be  accompanied  by  a  specimen  (a  rough  skin 
wil  suffice)  for  positive  identification. 

The  above  remarks  apply  with  equal  force  to  the  various  small  mammals  known 
0  Kangaroo  Bats  and  Auce,  Pocket  Rats  and  Mice,  Wood  Rats  and  Mice,  &c. 

In  answering  this  circular  please  mention  your  occupation.  If  a  farmer,  state 
flie  size  and  character  of  your  farm,  and  mention  the  principal  crops  which  you 
EohiTate. 

Write  your  name  and  post-office  address  as  plainly  as  possible. 


[ClroaUr  No.  4.] 
INSTBUCnONB  FOB  THE  COLLECTION  OF  STOMACHS. 

In  investigpating  the  economic  relations  of  birds  and  mammals  it  is  necessary  to 
^miine  with  accuracy  the  character  of  the  food  upon  which  the  various  kmds 
nbsist.  This  is  particularly  important  in  the  case  of  species  which  are  known  to 
szert  an  influence,  beneficial  or  otherwise,  upon  certain  farm  and  garden  crops. 
Bence  the  Department  of  Agriculture  desires  to  secure  a  collection  of  the  stomachs 
and  dzzards  of  our  native  mammals  and  birds,  particularly  of  those  which  are  sup- 
posed to  affect  agrictdtural  interests. 

Method  of  pr^fKiration. 

All  specimens  should  be  preserved  in  90  per  cent,  alcohol. 

A  stout  paper  tag  should  be  attached  to  each  stomach  or  gizzard  by  means  of  a 
^ng  thread  or  fine  wire,  which  should  be  passed^  directly  through  its  substance. 
*ach  tag  should  be  numbered  (in  hard  pencil)  to  correspond  with  the  number  given 
^  specimen  on  the  accompanying  blank.  Some  birds,  particularly  in  the  breeding 
reason,  carry  food  in  the  gullet  or  crop.  In  such  cases  these  portions  of  the  aliment 
^  tract  should  be  preserved,  and  snould  beax  the  same  number  that  is  given  the 
9zzard  of  the  same  individual. 

Stomachs  of  the  following  species  are  especially  desired: 

Krtfa.— Hawks,  Owls,  Crows,  Jays,  Blackbirds,  Cowbird,  Shrikes,  Cuckoos,  Caro- 
onaDove,  Woodpeckers,  Quail,  English  Sparrow,  Bobolink  or  Rice-bird,  Kingbird 
<»  Bee  Martin. 

^^mmaU.—Fox,  Skunk,  Mink,  Weasels,  Badger,  Raccoon,  Opossum,  Squirrels, 
^^'jmnd  Squirrels,  Gophers,  Mice,  Moles,  Shrews,  Bats. 

J^  the  case  of  Mice,  Moles,  Shrews,  and  Bats,  the  entire  animal  should  be  sent,  in 

^«  that  the  species  may  be  fully  identified. 
A  nnmber  of  specimens  may  be  preserved  in  a  single  wide-mouthed  bottle  or  jar. 
Persons  willing  to  aid  in  the  collection  of  stomachs  will  be  furnished  with  blanks 

^^Wch  to  record  the  necessary  data. 
'^^^Dsportation  charges  will  be  paid  by  the  Department. 
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[Circular  No.  6.] 
CIRCULAR  TO  RICE-GROWERS. 

The  Department  of  Agriculture  desires  the  co-oi)eration  of  rice-growers  in  il 
attempt  to  secure  trustworthy  information  concerning  the  extent  of  the  injra 
annually  done  the  rice  crop  bv  certain  birds,  chiefly  the  Bobolink  or  Rioe-birdandtl 
Red- winged  Blackbird;  and  in  devising  some  measure  or  measures,  consistent  ^ 
reasonable  economy,  for  the  diminution,  if  not  the  prevention,  of  this  loss. 

Information  in  re]ply  to  the  following  questions  is  solicited: 

1.  Are  you  a  rice  planter? 

2.  If  so,  how  many  acres  have  you  under  cultivation? 
8.  What  is  the  avera^  yield  of  rice  per  acre? 

4.  What  do  you  consider  a  fair  estimate  of  the  average  annual  loss  per  acre  occ 
doned  by  birds  ? 
6,  Please  cite  a  few  extreme  cases. 

6.  What  percentage  of  this  loss  is  due  directly  to  the  value  of  the  rice  consume 
and  what  indirectly  to  the  cost  of  gathering  and  thrashing  the  worthless  grain? 

7.  What  is  the  average  annual  cost  per  acre  of  measures  employed  for  the  pr 
Tontion  or  diminution  of  this  loss  ? 

8.  In  addition  to  the  use  of  fire-arms  and  whips,  what  measures,  if  any,  are  « 
ployed  for  this  purpose? 

9.  How  many  **  bird-minders"  are  employed  annually  upon  your  plantation  da 
ing  the  fall  invasion  of  Rice-birds? 

To,  How  many  pounds  of  gunpowder  are  consumed  annually  during  this  period 

11.  Is  shot  now  used  on  your  plantation?    If  so,  in  what  quantity? 

12.  What  kind  or  kinds  of  birds  ar©  most  destructive  to  rice? 

18.  At  what  time  of  the  year  and  for  how  long  a  period  are  these  birds  present? 

14.  What  is  the  greatest  number  of  Rice-birds  that  you  have  known  to  be  killed 
a  single  season? 

15.  Does  the  rice  crop  on  yom-  plantation  sustain  a  loss  from  the  depredataons  • 
birds  at  time  of  planting  in  spring?  If  so,  what  is  the  average  loss  per  acre  at  tl 
time? 

Any  information  relating  to  the  subject,  though  not  coTered  by  the  above  qu 
tions,  will  be  thankfully  received. 

In  some  cspses  the  above  circulars  were  accompanied  by  schedule 
The  number  of  each  distributed  will  appear  in  the  following  stat 
ment: 

OXBOULABS  AND  SCHEDULES  DISTBIBX7TED. 

Circulars : 

On  the  food-habite  of  birds 4,000 

On  the  English  Sparrow ^ 4, 000 

On  the  economic  relations  of  mammals 2, 500 

On  the  collection  of  birds'  stomachs ^ 

To  rice-growers .• • (JOO 

11,' 

Schpdulps  * 

On  the  English  Sparrow 6, 000 

On  migration 1, 600 

Stomach  blanks 600 

•  V 

Total  of  circulars  and  schedules  distributed  from  July  1  to  Dec^nber 
10.1886 18, 

Tills  number  does  not  include  circular  letters,  of  which  2,345  have  been  sent  o 
making  21,045  in  aU. 

The  correspondence  of  the  division  is  so  large  that  it  is  very  tt 
densome.  More  than  four  thousand  letters  were  acknowledged  du 
ing  the  six  months  ending  December  31, 1886. 

At  the  outset  it  was  seen  that  two  birds  pre-eminently  claimed  t 
immediate  attention  of  the  division,  namely,  the  so-called  Engli 
Sparrow  (P(X8ser  domesticus),  and  the  Bobolink  or  Rice-bird  (Do 
cnonyx  oryzivorus) .  These  oirds,  b v  their  numerical  abundance,  t 
extent  of  the  damages  they  were  said  to  cause  at  certain  times  of  t 


^ 
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"ytat,  and  the  widespread  difference  of  opinion  in  regard  to  their  eco- 
xiomc  status  as  a  whole,  demanded  searching  and  systematic  iuvesti- 
g^lioa;  hence  they  have  been  made  subjects  of  special  research. 


Ctock  SpMTOw.    (ftom  Yartell.) 

The  English  Sparrow  (Passer  domesticus).* 

Questions  relating  to  the  English  Sptarrow  were  contained  in  the 
firet  circular  on  economic  ornithology  issued  by  the  Department  (in 
July,  1885).  Subsequently  these  questions  were  amplined,  and  dur- 
ing  the  current  year  a  special  circular  and  schedule  were  prepared, 
upwards  of  five  thousand  copies  of  which  have  been  distributed.  To 
date,  replies  have  been  received  from  about  thirty-two  hundred 
peTsona.  They  contain  a  vast  amount  of  valuable  information,  which 
IS  now  being  collated  for  publication.  In  order  to  be  able  in  future 
jeara  to  determine  the  rate  of  spread  of  the  Sparrow  over  regions 
fliichit  does  not  now  occupy,  the  Department  has  ascertained,  with 
as  much  precision  as  possible,  the  exact  limits  of  ita  distribution  at 
the  present  time,  and  has  shown  the  same  by  means  of  the  accom- 
wnying  colored  map.  In  addition  to  the  material  collected  by  the 
Department  of  Agriculture,  the  American  Ornithologists'  Union  has 
turned  over  to  the  division  the  results  of  its  investigations,  begun  in 
ISS-l,  on  the  eligibility  or  ineligibihty  of  the  European  House  Spar- 
row in  America,  This  material  has  been  since  collated  and  arranged 
by  Dr.  F.  H.  Hoadley,  who,  from  interest  in  the  subject,  kindly  volun- 
teered his  sfflTices. 

In  advance  of  the  publication  of  the  special  bulletin  on  the  English 
Sparrow  question,  which  will  contain  in  detail  the  evidence  on  which 
tne  following  atatementa  are  based,  it  is  thought  desirable  at  the 

•  The  true  name  of  this  bird  ia  the  ' '  House  Sparrow. "  The  name  ' '  Bngliab  Spar- 
Kw*'  is  s  misnomer,  aa  the  species  is  not  confined  to  Eiicland,  but  is  natire  to 
Kulj  the  whole  of  Europe.  The  fact  that  most  of  the  biras  brought  to  America 
<U>e  firan  Rnglftud  ezplama  the  orij<^  of  the  miileodinK  name  by  which  it  le  uow 
*>  *iil«l7  and  umveraaUj  known  that  anj  attempt  to  cimnge  it  would  be  futile. 
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present  time  to  set  forth  some  of  the  results  of  the  investigation  for 
the  information  of  the  general  public,  and  to  make  certam  recom- 
mendations to  the  legislative  bodies  of  the  various  States,  in  order 
that  they  may  enact,  at  as  early  a  date  as  possible,  such  laws  as  are 
demanded  for  the  protection  of  their  agricultural  industries. 

Introduction  of  the  English  Sparrow. 

The  English  Sparrow  was  first  brought  to  this  country,  so  far  as 
authentic  information  has  reached  the  Department,  in  the  fall  of 
1850,  when  the  Hon.  Nicolas  Pike  and  other  directors  of  the 
Brooklyn  Institute  imported  eight  pairs  into  Brooklyn,  N.  Y.  They 
were  artificially  housed  over  winter  and  liberated  early  in  the  follow- 
ing year;  but  they  did  not  thrive.  In  1862  a  larger  colony  was  im- 
ported. These  birds  are  said  to  have  multiplied  and  spread  over 
Long  Island  and  adjacent  parts  of  New  York  and  New  Jersey.  In 
1858,  and  at  subsequent  dates,  independent  importations  were  made, 
and  colonies  were  planted  in  Portland,  Me.;  Peacedale,  R.  I.;  New 
York,  Philadelphia,  and  other  Eastern  cities.  In  most  cas^  the 
birds  did  well.  They  multiplied  and  spread  gradually  to  neighbor- 
ing towns.  But  the  process  of  diffusion  was  slow  at  first,  and  it  was 
not  until  1870  that  the  species  can  be  said  to  have  firmly  ^tablished 
itself  throughout  the  Eastern  States,  and  to  have  begun  in  earnest 
its  westward  march.  From  this  time  to  the  present,  the  marvelous 
rapidity  of  its  multiplication,  the  surpassing  swiftness  of  its  exten- 
sion, and  the  prodigious  size  of  the  area  it  has  overspread  are  with- 
out parallel  in  the  history  of  any  bird.  Like  a  noxious  weed  trans- 
Elanted  to  a  fertile  soil,  it  has  taken  root  and  disseminated  itself  over 
alf  a  continent  before  the  significance  of  its  presence  has  com6  to  be 
understood.  The  explanation  of  this  phenomenal  invasion  must  be 
found  in  part  in  the  peculiar  impetus  usually  given  prolific  species 
when  carried  to  a  new  country  wliere  the  conditions  for  existence  are 
in  every  way  favorable;  and  m  part  in  its  exceptional  adaptability 
to  a  diversity  of  physical  and  climatic  conditions.  This  adaptability 
has  enabled  it  not  only  to  endure  alike  the  tropical  heat  of  Austra- 
lia and  the  frigid  winter  of  Canada,  but  to  thrive  and  become  a  bur- 
densome pest  m  both  of  these  widely  separated  lands. 

The  English  Sparrow  is  a  hardy,  prolific,  and  aggressive  bird,  pos- 
sessed of  much  intelligence  and  more  than  ordinary  cunning.  It  is 
domestic  and  gregarious  in  habit,  and  takes  advantage  of  the  protec- 
tion afforded  by  proximity  to  man,  thus  escaping  nearly  all  of  the 
enemies  which  check  the  aoundance  of  our  native  birds.  Moreover, 
for  many  years  it  was  looked  upon  with  favor,  and  both  food  and 
shelter  were  provided  it. 

Rate  of  increase  of  the  Sparrow. 

Its  fecundity  is  amazing.  In  the  latitude  of  New  York  and  south- 
ward it  hatches,  as  a  rule,  nve  or  six  broods  in  a  season,  with  from  four 
to  six  young  in  a  brood.  Assuming  the  average  annual  product  of 
a  pair  to  be  twenty-four  young,  of  which  half  are  females  and  half 
males,  and  assuming  further,  for  the  sake  of  computation,  that  all 
live,  together  with  their  offspring,  it  will  be  seen  that  in  ten  years 
the  progeny  of  a  single  pair  would  be  275,716,983,698.  This  will  ap- 
pear in  detail  from  the  following: 
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^We  thawing  the  annual  increase  and  the  total  number  of  English  Sparrows,  the 
mgeny  of  a  single  pair,  in  successive  seasons  for  ten  years,  assuming  that  all 


geoood 

Ycarth 
nfth... 
Sxth... 
Sewoth 

KJDth... 


Number  of  pairs 
bi'eeding. 


1 

18 

169 

2,107 

28,561 

871.296 

4,896,809 

62,748,517 

816,780,721 

10,601,480,878 


Number  of  pairs 
of  young. 


12 

166 

2,aS8 

26,864 

842,782 

4.465.516 

W,  921, 708 

754,962,204 

9,788,708,652 

127,268,992.476 


Total  number  of 
pairs. 


18 

109 

2,197 

86,661 

8n,293 

4,826.809 

62,748,517 

815,780,721 

10,604,499.378 

187.868.491,849 


Total  number 
of  birds. 


26 


4,3!>4 

57,122 

742,686 

9,658.618 

125,497,064 

1,031,461,442 

21,206,998,746 

275,710,968,696 


Method  of  diffusion  of  the  Sparrow. 

"  As  the  towns  and  villagoe  become  filled  to  repletion  the  overflow  moTes  off  into 
tite  country,  and  the  Sparrow's  range  is  tlms  gradually  extended.  Ousasionall^, 
however,  it  is  suddenly  transported  to  considerable  distances  by  goin^  to  roost  in 
empty  box-<»r8  and  traveling  hundreds  of  miles.  WJien  let  out  again  it  is  quite  as 
much  at  home  as  in  its  native  town.  In  this  way  it  reached  St.  John,  New 
Bnmswick,  in  1888,  on  board  the  railroad  trains  from  the  west,  in  like  mamier 
another  colony  arrived  March  1,  1884,  in  grain  cars  from  Montreal.  Similarly  it 
appeared  at  Moncton,  Frederickton,  and  Saint  Stephen,  in  Canada,  and  in  a  number 
d  towns  in  the  United  States."    (Hoadley  MS.) 

Aside  from  this  accidentel  means  of  wide  dispersion,  small  colonies 
have  been  purposely  carried  from  time  to  time  to  various  localities 
beyond  the  limit  of  its  regular  advance,  and  these  in  turn  have  be- 
come centers  of  diflEusion.  Prominent  examples  of  this  sort  may  be 
seen  in  the  large  colonies  now  inhabiting  California,  the  basin  of  the 
Great  Salt  Lake,  and  the  region  bordenng  the  Lower  Mississippi,  in 
Louisiana. 

The  method  by  which  the  Sparrows  spread  without  the  aid  of  man 
is  peculiar.  They  first  invade  the  larger  cities,  then  the  smaller  cities 
and  towns,  then  the  villages  and  hamlets,  and  finally  the  populous 
farming  districts. 

Bate  of  spread  of  the  Sparrow^  and  extent  of  area  occuvied  at  the 

close  of  the  year  1886. 

In  the  year  1886  the  English  Sparrow  was  found  to  have  established 
itself  in  thirty-five  States  and  nve  Territories.     Of  these  it  occupies 
the  whole  or  large  parts  of  the  following  thirty-three  States  and  two 
Territories:  Alabama,  Arkansas,  California,  Connecticut,  Delaware, 
District  of  Columbia,  Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Ken- 
tucky, Louisiana,  Maine,  Maryland,  Massachusetts,  Michigan,  Min- 
nesota, Mississippi,  Missouri,  Nebraska,  New  Hampshire,  New  Jer- 
sey, New  York,  North  Carolina,  Ohio,  Pennsylvania,  Rhode  Island, 
South  Carolina,  Tennessee,  Utah,  Vermont,  Virginia,  West  Virginia, 
-  and  Wisconsin,  and  is  found  in  a  few  towns  in  Florida,  Texas,  Wy- 
oming, Idaho,  and  Arizona.     Small,  isolated  colonies  may  exist  in  a 
few  other  Territories,  but  if  so  they  have  escaped  the  searching  in- 
quiry of  the  Department.     In  the  United  States  the  total  area  occu- 
pied at  the  close  of  the  year  1886  is  885,(X)0  square  miles;  in  Canada 
it  is  not  quite  148,000  square  miles;  in  all,  1,033,000  square  miles.* 

*The  data  on  which  the  computation  of  the  Canadian  area  is  based  are  insuffi- 
cient, consequently  the  size  of  the  area  here  given  must  be  regarded  as  approximate 
wJy.  The  Uniteii  States  area,  however,  may  be  looked  upon  as  very  nearly  exact. 
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Some  idea  of  the  alarming  rapidity  with  which  it  is  at  the  preeeni 
moment  multiplying^  and  extending  its  range  may  be  had  from  tiie 
fact  that  in  the  United  States  alone  it  has  spread  during  the  past 
fifteen  years  at  the  average  rate  of  59,000  square  miles  per  year,  and 
in  the  united  States  and  Uamada  together  at  the  rate  of  69,000 square 
miles  per  year.  But  this  average  rate  manifestly  is  misleading,  so 
far  as  Doth  extremes  are  concerned,  for  species  increase  in  geometri- 
oal  ratio.  The  rate  for  some  time  after  1870  was  comparativelj^  slow, 
while  during  the  present  decade  it  has  processed  with  astomshing 
rapidity,  till  in  the  year  1886  the  new  territory  invaded  must  have 
reached  the  enormous  pumbe^  of  516,500  square  miles,  as  may  be 
seen  from  tiie  following: 

Table  shovoing  approximately  the  extentUm  in  equare  mUes  of  the  Enalith  Spama, 
in  periods  of  Jive  years  each,  from  1870  tiU  1885,  and  its  extension  during  the  year 

Sqaaramilei 

From  1870  to  1875  it  spread  orer <• 500 

From  1875  to  1880  it  spread  over 15,840 

From  1880  to  1885  it  spread  over 500, 7W 

In  the  year  1886  it  spread  oTor 516,500 

The  Sparrow  an  enemy  of  our  native  birds. 

Of  aU  the  native  birds  which  habitually  make  their  homes  near  th« 
abodes  of  man.  the  Martin  is  the  only  species  which  is  able  to  hold  its 
own  against  tne  Sparrows,  and  numerous  instances  are  on  record 
where  even  the  Martin  has  been  beaten  and  forced  to  abandon  its 
former  nesting-places  by  these  belliff erent  aliens.  It  sometimes  hap- 
pens that  the  Martin  is  Killed  outnghL  as  appears  from  the  following 
account,  just  received  from  Prof,  F,  H.  King,  of  River  Falls,  Wis.: 

Mr.  H.  T.  Baker,  of  Berlin^  Wis.,  has  related  to  me  that  last  summer  he  was  a 
witness  of  a  conflict  between  some  English  Sparrows  and  Purple  Martins,  in  which 
the  Sparrows  were  trying  to  get  possession  or  breeding-places  which  had  been  occa- 

Sied  for  several  years  by  the  Martins.  The  Sparrows  had  congregated  in  a  lugt 
ock  upon  a  tree  standing  near  a  building,  in  the  cornice  under  the  eaves  of  whidi 
the  Martins  had  their  nests.  From  this  point  a  number  of  Sparrows  would  together 
attack  the  Martins,  and  then  return  to  the  tree,  to  be  followed  by  a  similar  squad. 
This  method  of  att»ck  was  followed  until  three  Martins  had  been  Hilled,  some  d  the 
Martins  having  had  their  eyes  picked  out.  It  need  hardly  be  added  that  the  Mar- 
tins were  forced  to  leave.  The  same  gentleman  tells  me  that  he  saw  the  Sparrows 
kill  in  the  same  manner  a  bird,  the  name  of  which  he  did  not  know,  in  the  citj  (tf 
Milwaukee. 

The  birds  which  have  suffered  most  from  the  English  Sparrow,  and 
whose  cheery  presence  in  the  parks  and  lawns  in  the  nesting  season 
we  no  longer,  or  only  rarely,  enjoy  are  the  Robin,  Catbird,  Bluebird, 
Wren,  Song  Sparrow,  Chipping  Sparrow,  Yellow-bird,  Oriole,  Vireo, 
and  Phoebe.  Not  only  does  the  Sparrow  drive  away  and  sometimes 
kill  the  adult  birds,  but  when  it  finds  their  nests  it  throws  out  the  eggs 
and  young,  and  not  infrequently  feasts  upon  them.  Dr.  B.  Harry 
Warren,  State  ornithologist  of  rennsylvania,  writes: 


Our  native  birds  have  rapidly  and  steadily  diminished  m  nimibers  ^ce 
Sparrows  came.  Former  plentiful  residents  are  rare.  Even  transient  visitanto  and 
migrants  have  been  so  pursued  by  the  usurper  that  they  now  seem  to  avoid  'Week 
Chester  as  a  plague-strioken  spot.    In  1877  I  saw  two  Cock  Sparrows  attack  a  nefit 

♦This  table  of  necessity  is  largely  theoretical,  though  the  ratio  of  increase  miM* 
be  very  nearly  correct.  Year  by  year  much  of  the  reproductive  energy  of  the  Spar- 
row is  expended  in  filling  uj)  the  smaUer  towns  and  villages  of  ^ho  area  which,  so 
far  as  the  larger  towns  and  cities  are  concerned,  it  covered  some  time  previouslj. 


j» 
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»  Warbling  Yireo  in  the  abeenoe  of  the  parent  birdi.  pull  oat  one  at  a  time  the 
half-fledged  oocnpants,  and  drop  them  on  the  ground.  After  partly  destroying 
2est  the  Sparrows  alighted  on  the  ground  beside  their  victimB,  and,  being  re^ 
reed  by  several  of  their  kin,  proceeded  to  enjoy  the  sanguinary  repast, 

mneroxis  parallel  cases  have  been  reported,  and  will  be  published 
be  bulletin  on  the  Sparrow  question. 

The  Sparrow  an  enemy  to  the  gardener  and  fruit-grower. 

1  addition  to  the  indirect  injury  thus  brought  about  by  depriving 
gardens  and  orchards  of  the  protection  afforded  by  our  native 
ctivorous  birds,  the  Sparrows  cause  a  positive  and  direct  loss  to 
agricultural  industries  amounting  in  the  aggregate  to  not  less  than 
»ral  millions  of  dollars  per  annum.  The  damage  done  by  the  Rice- 
I  is  limited  to  a  single  crop,  and  takes  place  during  a  few  weeks  in 
ng  and  fall,  but  the  ravages  of  the  English  Sparrow  affect  almost 
ry  crop  produced  by  the  farmer,  fruit-grower,  and  truck  gardener, 
extend  over  the  entire  year.  Indeed,  it  is  safe  to  say  that  it  now 
rts  a  more  marked  effect  upon  the  agricultural  interests  of  this 
atry  than  any  other  species  of  bird;  and  its  unprecedented  increase 
spread,  taken  in  connection  with  the  extent  of  its  ravages  in  cer- 
[  districts,  may  be  regarded  with  grave  apprehension.  In  the  early 
ng  it  prevents  the  growth  of  a  vast  quantity  of  fruit  bv  eating  the 
ns  from  the  fruit-Duds  of  trees,  bushes,  and  vin^s,  of  which  the 
:h,  pear,  plum,  cherry,  apple,  apricot,  currant,  ahd  grape  suffer 
Jt. 

[iettuce,  peas,  beets,  radishes,  cabbages,  and  cauliflower  are  attacked  in  turn,  and 
tared  as  soon  as  they  show  their  heads  above  the  aproufid,  and  in  many  cases  the 
is  taken  out  of  the  earth  before  it  has  germinated.  So  extensiye  is  the  injury 
done,  that  in  many  localities  it  has  been  found  necessary  to  cover  the  ^arden- 
with  netting.  Wnenever  the  buds  are  so  fortunate  as  to  escape,  the  ripening. 
» appeals  strongly  to  the  Sparrow's  appetite,  and  different  varieties  are  attacked, 
rea,  or  destroyed  in  turn  as  they  mature.  All  sorts  of  garden  products,  vegeta- 
,  berries,  grapes,  and  even  the  larger  fruits^are  greedily  fed  upon  or  mutdmted 
ich  an  extent  as  to  unfit  them  for  market.  The  magnitude  of  the  havoc  wrought 
ffchards  and  vineyards  is  shown  by  the  melancholy  accounts  given  by  fruit- 
^ers  in  every  section  of  the  country  where  it  has  become  numerous."  (HoNad- 
MS.) 

It.  Jabez  Webster,  of  Centralia,  111.,  writes: 

have  seen  flocks  of  flfty  or  more  stay  about  my  raspberries,  constantly  flying 
kwards  and  forwards,  taking  quarts  of  the  best  fruit,  and  coming  very  close  to 
pickers. 

ttr.  W.  C.  Percy,  of  Black  Hawk,  La.,  writes: 

Im  destroy  more  tomatoes,  peas,  beans,  ftc.,  than  any  other  bird.  In  1884  and 
5  they  ruined  the  peach  and  apple  crop. 

Mr.  John  H.  Strider,  of  Halltown,  W.  Va.,  writes: 

t  nips  fruit  blossoms,  destroys  early  peas  and  cabbages,  and  later  in  the  season 
rden  seeds ;  is  very  destructive  to  sunflower  seed. 

Norman  A.  Wood,  of  Saline,  Mich.,  writes: 

Riey  Mt  green  peas  as  fast  as  they  grow ;  also  raspberries,  blackberries,  and  straw- 
rrio. 

H.  H.  Beeson,  of  New  Market,  N.  C,  writes: 

n^  peck  grapes,  strawberries,  tomatoes,  plums,  peaches,  and  pears,  causing  them 
<iecay. 

Jlr.  F.  M.  Webster,  of  La  Fayette,  Ind.,  writes: 

T^  En^h  Sparrow  is  destroying  my  apples.  I  have  two  or  three  trees  in  my 
'^i  azui  as  soon  as  the  fruit  gete  mellow  the  Bparro^v8  peck  holes  in  it,  and  it 
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either  dtcma  to  the  ground  or  decsye  cm  the  treea.  Theae  birds  are  worse  thu  iD 
other  apph  pento  combined.  I  can  hardly  get  a  single  apple  flt  to  eat ;  thej  tan 
defltrojed  nearlj  if  not  quiM  three-fourths  of  them.     A  neighbor  acrom  the  n;  u 

troubled  in  the  sr 


An  apple  pecked  as  above  described  and  kindly  sent  to  the  Depart- 
ment by  Mr.  Webster  is  figured  in  the  accompanying  cut. 


Apple  pecksd  bt  Ekolish  Bfakkowk 
ftom  <«chard  of  F.  M.  Webster,  Lafayette,  Indiana,  October  7,188& 


The  Sparrow  an  enemy  to  grape  culture. 

The  grape  industry,  which  is  one  of  rapidly  increasing  consequence 
in  this  country,  encounters  in  the  English  Sparrow  an  enemy  second 
only  to  the  Phylloxera  and  certain  fungus  growths.  Already  in  some 
parts  of  the  East  it  has  become  such  a  scourge  that  grape  cultnrecsn 
no  longer  be  carried  on  with  profit,  it  being  necessary  to  inclose  the 
ripening  clusters  in  bags  to  insure  their  protection.  At  the  end  of 
the  season  of  1886  bitter  complaints  of  damage  doue  the  grape  crop 
by  Sparrows  had  reached  the  Department  from  twenty-five  States 
and  the  District  of  Columbia,  as  follows:  Alabama,  Arkansas,  Cali- 
fornia, Connecticut,  District  of  Columbia,  Georgia,  Illinois,  Indiana, 
Kansas,  Kentucky,  Louisiana,  Maine,  Maryland,Massachusett8,  Mich- 
igan, Mississippi,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Penn- 
Bvlvania,  South  Carolina,  Tonnessee,  Vermont,  Virginia,  and  West 
Virginia. 

In  California,  where  this  industry  is  of  paramount  importance,  the 
English  Sparrow  has  taken  firm  root  and  is  multiplying  and  spread- 
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ninous  rapidity;  and  unless  steps  are  taken  to  wipe  out 
the  earliest  possible  moment  the  result  will  entail  a  loss 
3  of  many  thousands,  if  not  millions,  of  dollars.  In  this 
it  is  not  reassuring  to  read,  in  the  evidence  collected  and 
)y  the  Australian  Government  in  1881,  that  "in  the  short 
I  days  the  Sparrows  took  a  ton  and  a  half  of  grapes"  from 
d  of  John  Chambers,  of  South  Richland.  Of  the  hundreds 
ials  which  have  been  sent  the  Department  of  Agriculture 
1  fruit-growers,  the  following  are  suggestive  examples: 
Piatt,  of  New  Haven,  Conn.,  writes: 

^rhen  I  had  a  large  crop  of  very  fine  grapes,  I  found  that  the  Sparrows 
ng  nearly  all  of  tnem.  I  watched  the  birds,  and  found  that  they  would 
le  bunch  of  fruit  and  peck  a  hole  in  nearly  every  grape.  Tnis  hole 
ery  small  that  at  first  it  would  not  be  noticed,  but  very  soon  the  place 
X)  decay,  and  then  the  grape  would  be  ruined. 

□aaster  at  Bowling  Green,  Ky.,  writes: 

d  the  grape  crop  almost  wholly  where  unprotected. 

ner  Stone,  of  Germantown,  Pa.,  writes: 

y  despoils  whole  grape-vines  of  their  fruit,  and  pecks  the  Ininches  so 
e  to  be  protected  by  pap€  r  bags. 

nas  S.  Kennedy,  of  Crescent  Hill,  Ky.,  writes: 

Krberries,  raspberries,  and  grai)e8.  This  past  season  it  has  been  unusu- 
ve,  and  has  lom  the  ptaper  bags  from  the  bunches  of  grapes.  It  also 
ipples  and  pears  hanging  on  the  trees. 

The  Sparrow  an  enemy  to  the  grain-grower. 

:  and  injurious  as  the  Sparrow  is  to  the  f niit-grower  and  vegetable  gar- 
is  it  inflicts  on  the  producer  of  cereals  is  even  greater.  Though  for  its 
sidence  it  prefers  populous  localities  and  places  of  abundant  traffic  and 
tiU,  in  anticipation  of  the  harvest  season,  it  gathers  in  enormous  flocks, 
the  cities  and  towns,  moves  off  into  the  surrounding  country  to  feed 
ning  grain.  Its  consumption  and  waste  of  corn,  wheat,  rye,  oats,  bar- 
rwheat  in  many  parts  of  the  country  is  enormous.  It  feeds  upon  the 
it  is  in  the  soft,  milk^  state,  as  well  as  when  it  has  matured  and  har- 
1  fields  of  ripe  grain  it  scatters  upon  the  ground  even  more  than  it  con- 
inccs  have  been  reported  where  in  the  place  of  a  fuU  or  fair  crop  only 
oained  to  be  gathered." — (Hoadley  MS.) 

rew  Gray,  of  Willougliby,  Ohio,  in  a  recent  letter  to  the 
ner  of  Agriculture,  states : 

if orm  you  that  I  drilled  in  the  seed- wheat  which  you  sent  me.  I  sowed 
ndy  sofl,  and  it  came  through  the  winter  well  and  gave  promise  of  a 
),  especially  the  Diehl  Mediterranean,  which  looked  tlie  most  promising, 
Martin  Amber  did  very  well.  But  alas  for  human  hopes!  About  four 
jefore  it  was  ready  to  cut  I  went  to  see  how  it  was  getting  along,  and 
lie  English  Sparrows  had  harvested  the  crop.  Their  first  choice  was 
mber,  the  next  was  the  Diehl  Mediterranean,  and  the  last  the  Clawson. 
t  a  peck  of  seed.  I  think  I  can  safely  say  that  I  would  have  got  as 
and  one-half  bushels  of  seed  from  the  two  quarts  of  seed  you  sent  me 
W8  had  let  it  alone. 

Ham  Holmead,  of  Mount  Pleasant,  D.  C,  whoso  business 
>e  fruits,  vegetables,  and  grain  for  the  market,  writes: 

ut  part  of  my  farm  in  wheat.  After  cutting  and  shocking  it  the  Spar- 
y  tnousands  and  destroyed  every  head  of  grain  exposed;  after  it  was 
aratory  to  thrashing  they  covered  the  whole  stack.  I  had  to  shoot  at 
three  times  a  day  to  scare  them  away,  and  upon  thrashing  it  was  esti- 
fully  one-tenth  of  the  crop  was  destroyed.  One  of  my  neighbors  esti- 
>ne-half  of  his  wheat  was  eaten  by  the  Sparrows  last  yeai*.  This  year  I 
ur  acres  in  oats.  When  the  oats  were  put  in  the  barracks  the  field  was 
ousands  of  Sparrows,  and  when  they  had  cleaned  the  field  they  attacked 

-'86 
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tho  oats  in  the  l)arracks  and  destroyed  all  that  was  exposed.  Sugar  and  field  car 
wlien  green  are  very  much  damaged  by  thorn.  They  tear  the  ends  of  the  ear»  and  et 
tho  corn  in  the  same  manner  as  Crows. 

Dr.  B.  Harry  Warren,  State  ornithologist  of  Pennsylvania,  write 

The  Sparrow  greatly  damages  the  com  crop»  tearing  open  the  husks,  derouiii 
the  tender  part  of  the  ear,  and  exposing  the  remainder  to  the  ravages  of  insects « 
to  atmospheric  clianges.  It  alights  on  fields  of  wheat,  oats,  and  barley,  consomi 
a  large  quantity,  and,  by  swaying  to  and  fro  on  the  slender  stalks  and  flapping 
wings  showers  the  remainder  on  the  ground. 

Mr.  S.  M.  Clark,  of  the  District  of  Columbia,  states: 

The  Sparrows  stripped  my  entire  crop  of  pearl  nodllet,  not  leaving  a  kemd  oni 
ear. 

Mr.  Robert  Ridgway,  ornithologist  of  the  United  States  Natioi 
Museum,  writes: 

In  tho  summer  of  1886  I  saw  flocks  of  hundreds  of  English  Sparrows  feeding 
grain  in  stacks  in  Prince  William  Ck)unty,  Virginia;  have  also  seen  the  same  el 
where. 

Mr.  Frank  S.  Piatt,  of  New  Haven,  Conn.,  writes. 

Cradled  a  small  piece  of  oats,  and  the  Sparrows  gathered  on  the  shocks  inn 
flocks  that  I  shot  nfty-four  with  one  barrel  and  thirty-five  with  the  other.  In( 
seed  gardens  we  had  to  keei)  a  boy  all  the  time  to  prevent  waste  of  turnip,  cabba 

and  other  seeds. 

Mr.  John  Cordeaux,  the  veteran  ornithologist  of  England,  says 
has  seen  acres  of  ^ain  which  had  the  appearance  of  having  be 
thrashed  with  a  flail  after  it  had  been  invaded  by  the  Sparrows. 

Already  the  English  Sparrow  has  invaded  the  rice  fields  in  cerb 
parts  of  the  South,  where  it  threatens  to  rival  the  Bobolink  in  t 
extent  of  its  ravages.  Indeed,  one  planter  writes  from  Plaquemii 
Parish,  Louisiana,  that  it  is  more  destructive  now  than  the  Kice-bi 
or  Blackbird. 

Effect  on  architecture,  and  defilement  of  buildings. 

"  That  the  Sparrow  exerts  a  very  appreciable  influence  on  architecture  can  be  re 
ily  observed  in  the  modifications  which  its  presence  has  render^  necessary  in  ( 
nices,  gables,  jutting  portions  of  roofH,  and  the  various  devices  made  use  of  in 
elaboration  and  embellishment  of  edifices,  both  public  and  private." — (Hoadley  B 

In  addition  to  the  disfigurement  of  buildings  by  the  nests  and 
crement  of  the  Sparrows,  and  the  injury  to  ornamental  trees  c 
shrubs  resulting  from  the  same  cause,  it  should  be  mentioned  tl 
they  frequently  damage  and  sometimes  destroy  the  ivy  and  woodb 
covering  the  walls  of  churches  and  other  edifices. 

Mr.  Robert  Ridgway,  of  the  Smithsonian  Institution,  says: 

The  Sparrows  injure  ornamental  vines,  &o.,  by  chemical  action  of  their  ex 
ment.  The  luxuriant  English  ivy  that  once  covered  portions  of  the  Smithsoi 
building  was  thus  totally  destroyed  by  them. 

Mr.  Eli  Whitney  Blake,  3d,  of  Providence,  R.  I.,  writes: 

Tl.o  soxton  of  St.  John's  church,  in  this  city,  took  970  eggs  and  two  cart-load 
ncrAti  at  one  time  from  the  ivy  covering  the  walls  of  that  cnurch. 

Failure  of  the  Sparrow  as  an  insect-destroyer. 

The  English  Sparrow  was  brought  to  this  country  in  the  belief  t! 
it  was  an  insectivorous  bird,  and  with  the  expectation  that  it  wo 
rid  our  cities  of  the  caterpillars  which  destroy  the  foliage  of  the  el 
and  other  shade  trees  in  tlie  streets  and  parks.  Tho  utter  futility 
this  hope  has  been  demonstrated  over  and  over  again  in  hundred.* 
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cities  and  larger  towns  which  are  overrun  with  Sparrows,  and 
re  the  trees  have  been  repeatedly  defoliated  and  disfigured  by  the 
ns.  Cases  are  known  in  which  the  very  boxes  occupied  by  the 
TOWS  have  been  covered  with  webs,  where  the  cocoons  have  been 
jhed  to  the  boxes,  and  the  larvse  have  hatched  and  crawled  away 
in  a  few  inches  of  the  birds  without  molestation.  Indeed,  it  is 
very-day  occurrence  in  summer  to  see  Sparrows  hopping  about 
mces  and  branches  fairly  swarming  with  caterpillars  and  meas- 
^orms,  in  whose  presence  they  rarely  manifest  the  slightest  inter- 
It  is  true  that  thejr  destrov  some  insects,  particularly  when 
ing  their  young,  but  it  would  be  presumptuous  to  say  tnat  the 
ber  thus  aestroyed  is  greater  than  the  number  consumed  by  the 
r  insectivorous  birds  which  the  Sparrows  have  driven  away. 

lish  Sparrows  cause  an  increase  in  the  number  of  caterpillars, 

of.  J.  A.  Lintner,  State  entomologist  of  New  York,  has  made  a 
ial  study  of  the  cause  of  the  increase  of  the  caterpillars  of  the 
)ck  moth  lOrgyia  leucostigma),  which  is  very  destructive  to  the 
ge  of  shaae  and  fruit  trees  and  ornamental  shrubs.  The  results 
rof  essor  Lintner's  investigations,  extending  over  a  period  of  years^ 
t  led  him  to  make  the  following  unqualified  statement: 

\  extaraordinary  increase  of  the  Orgyia  leucostigma  is  owing  to  the  introduction 
lultiplication  of  the  English  Sparrow. 

5  gubseauent  remarks  under  this  head  are  so  valuable,  that  I 
e  no  apology  for  introducing  them  in  full.     He  says; 

B  may  seem  a  strange  statement,  in  consideration  of  the  fact  that  the  Sparrow 

imported  from  Europe  for  the  express  purpose  of  abating  the  *' caterpillar 

nco"  in  New  York  and  some  of  the  New  England  cities.    *    *   *    The  increase 

e  Orgyia  levcoatigma  commenced  and  has  continued  to  progress  with  that  of 

parrow. 

emark  made  to  me  that  the  caterpillars  had  been  observed  to  be  yery  numer- 

I  localities  where  the  Sparrows  also  aboimded  induced  me  to  undertake  to  verify 

? trove  the  idea  that  had  suggested  itself  to  me,  that  the  Sparrow  afforded 
prot«^tion  to  the  caterpiUars  and  promoted  their  increase. 
a  locality  in  the  city  [of  Albany,  New  York]  (intersection  of  Broadway  and 
»r  streets)  which  I  had  traversed  daily  during  the  preceding  year,  I  had  been 
sted  in  watching  the  habits  of  a  large  company  of  Sparrows,  which  had  estab- 
l  themselves  in  quarters  evidently  in  every  way  suited  to  their  taste  and  wants, 
ig  the  vines  and  leaves  of  a  large  woodbine  (Ampelopsia  quinquefolia),  which 
«d  with  a  dense  matting  nearly  the  entire  side  of  a  large  dwelfin^.  Here  I 
ibserved  a  greater  number  of  the  Sparrows  than  elsewhere  in  the  city.  They 
still  local,  and  far  from  being  generally  distributed. 

on  visiting  this  locality  for  the  purpose  above  mentioned,  I  found  upon  the 
side  of  the  building,  and  on  an  ailioming  one,  three  other  large  woodbmes  not 
e  noticed  by  me,  making  five  in  all.  On  a  tall  pole  standing  between  the  two 
ings  a  very  large  sparrow-house,  with  many  compartments,  nad  been  erected, 
many  smaller  ones  had  been  placed  among  the  branches  of  the  trees.  The 
ibines  seemed  alive  with  the  Sparrows.  Hundreds  were  issuing  from  them  and 
l^g  down  to  their  favorite  stercoraceous  repasts  in  the  streets,  and  the  air  was 
I  with  their  chattering.  It  was  a  rare  bird  exhibition.  Here  certainly  was  a 
ase  of  the  insectivorous  nature  of  the  Sparrow. 

the  sidewalk  in  front  of  the  two  buildmgs  two  large  spreading  elms  (Ulmtia 
ricantu)^  standing  between  some  maples,  showed  every  leaf  eaten  from  them, 
Dfiing  the  nesting-boxes  among  their  branches,  and  their  trunks  ana  limbs  dot- 
liickly  or  clustered  with  the  easily  recognized  egg-bearing  cocoons  of  the  Orqyia, 
Ireds  of  immature  caterf»illars  were  traveling  over  the  trees,  fenc(»a,  and  the 
}  adjoining.  No  better  evidence  of  the  almost  perfect  immunity  afforded  to 
atorpillarB  from  their  enemies,  whether  birds  or  insects,  by  the  presence  of  the 
rows,  could  possibly  be  given. 

portion  of  Broadway,  between  Clinton  avenue  and  the  Central  Railroad  crossinp^, 
also  known  to  abound  in  the  Sparrows,  the  citizens  resident  there  having  f<id 
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them  moet  generouslj,  not  only  during  the  winter  season,  but  also  in  the  summer 
months.  Nesting-boxes  had  been  placed  for  them  in  most  of  the  trees.  Here  tbe 
trees  presented  a  pitiable  sight.  Many  of  the  elms  and  horse-chestnuts  were  entirely 
stripped  of  their  foliage;  the  naked  ribs  of  the  leaves  of  the  latter  seemed  gbasfly 
in  their  suggestion  of  fleshless  fingers.  Nowhere  else  in  the  city  had  I  seen  stti 
ravages. 

Passing  thence  to  Pearl  and  State  streets,  the  same  association  of  Sparrows,  cater- 
pillars, and  their  destructive  work  was  seen.    Clinton  Square,  where  the  Spairows 
had,  in  their  introduction  into  the  city,  been  specially  taken  under  the  care  and  pro- 
tection of  the  residents  on  the  east  side  of  the  park,  afforded  another  excefient 
test.    It  was  evident  that  th«  Sparrows  were  in  full  appreciation  of  their  privi- 
leges from  the  almost  incredible  numbers  sporting  about  the  trees.    Their  pTot«gtt 
were  also  in  full  force.    Caterpillars  and  their  cocoons  met  the  eye  everjwbSe, 
while  hanging  from  the  rails  and  caps  of  the  iron  fence  surrounding  the  park  vrere 
the  dead  and  decomposing  bodies  of  caterpillars  killed  by  the  recent  heavy  rm 
(often  so  fatal  to  insect  larvae),  in  such  numbers  that  they  tainted  the  air  in  their 
vicinity. 

It  seems  unnecessary  to  extend  this  record  further  than  to  add  that  in  other  aeo' 
tions  of  the  city  observations  made  were  in  accord  with  the  above. 

HOW  THE  SPAKROWS  PROTECTT  THE  CATERPILLABS. 

That  the  Sparrows  decline  to  eat  the  Orgyia  caterpillar  is  not  a  charee  agaiss 
them.  They  could  not  eat  them  with  impunity.  The  diet  would  doubtless  provi 
fatal  to  them.  The  charge  to  which  they  are  amenable  is  this:  By  the  force  of  nun 
bers,  iinited  to  a  notoriously  pugnacious  disposition,  they  drivo  away  the  few  bird 
that  would  feed  upon  them.  Of  these  we  know  but  four  species,  viz:  The  Eobi 
(Menda  migratoria),  the  Baltimore  Oriole*  {Icterus  gaUnda),  the  Black-bille 
Cuckoo  {Coccygus  crythroptJicUmus),  and  the  Yellow-billed  Cuckoo  {Coccygus  Avur 
canus).  The  above  species  seem,  in  the  ordering  of  nature,  to  have  been  assigned  t 
us  for  protection  from  an  undue  multiplication  of  a  large  number  of  hairy  cateirpi 
laxs  of  injurious  habits.  ♦  *  ♦  One  of  them,  the  Yellow-billed  Cuckoo,  is  know 
to  shave  off  the  hairs  of  the  Orgyia  leucostigina  caterpillar  before  swallowing  il 
The  following  account  of  the  operation  is  from  Dr.  Le  Baron,  former  State  cob 
mologist  of  Illinois:  **  My  attention  was  attracted  to  a  Cuckoo  regaling  himself  u^ 
these  caterpillu*s,  which  were  infesting  in  considerable  numb^  a  larch  growin 
near  the  house.  My  curiosity  was  excited  by  seeing  a  little  cloud  of  hair  floatin 
down  upon  the  air  from  the  plac«  where  the  bird  wbs  standing.  Upon  approachir. 
a  little  nearer  I  could  see  that  he  seized  the  worm  by  one  extremity,  and,  drawin 
it  gradually  into  his  mouth,  Bhaved  off,  sa  he  did  so,  with  the  sharp  edge  of  his  bi 
the  hairy  coating  of  the  caterpillar  and  scattered  it  upon  the  wind. 

Under  the  head  of  Preventives  and  Remedies,  Professor  Lintne 
advises  "  a  relentless  war  upon  the  English  Sparrows,"  and  states  tb 
the  removal  of  this  bird  **  would  also  serve  to  diminish  the  losses  at 
nually  sustained  in  our  orchards,  forests,  and  gardens  from  the  fo 
lowing  well-known  noxious  species :  The  apple-tree  tent-caterpillfi 
{Clisiocampa  Americana) ,  the  forest  tent-caterpillar  {Clisiocamp 
sylvatica)y  the  fall  web-caterpillar  (Hyphantria  textor)y  the  yelloT 
necked  apple-tree  caterpillar  (Datana  ministra),  the  yellow  wool] 
bear  (Spuosoma  virginica),  and  many  others  of  the  kind."  (Secon 
report  on  the  Injurious  and  other  Insects  of  the  State  of  New  Yori 
by  J.  A.  Lintner,  Albany,  1885,  pp.  80-^3.) 

Miss  Eleanor  A.  Ormerod,  consulting  entomologist  to  the  Royi 
Agricultural  Society  of  England,  in  her  ninth  report  on  Injurion 
Insects  and  Common  Farm  Pests  for  1885,  states  tnat  the  Sparro^ 
drive  off  Swallows  and  Martins,  thus  permitting  a  great  increase  i 
flies  and  insects  "destructive  in  the  garden  and  orchard."  Mw 
Ormerod  cites  a  case  in  which  the  destruction  of  the  Sparrows  an 
consequent  reappearance  of  Swallows  and  Martins  resulted  in  th 
abolisnment  of  the  insect  pest. 

♦This  bird  has  been  seen  with  its  head  thrust  into  the  web-nest  of  the  tentH»ter 
pillar,  eagerly  devouring  its  occupants. 
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It.  J.  H.  Gumey,  Jr.,  a  well-known  Britisli  ornithologist,  says: 

tliink  they  do  enough  harm  to  warrant  everybody  m  destroying  them.  Say  one' 
I  of  good  to  four-fifths  of  harm  is  about  what  they  do,  take  the  country  all  over, 
iQh  at  certain  times  and  places  they  do  nothing  hut  harm.  I  have  striven  to  say 
L  could  in  their  favor,  being  natiurally  a  lover  of  birds. 

nhe  destructive  habits  of  the  English  Sparrow  in  Bermuda,  Cuba, 
gland,  Germany,  Austria,  Russia,  India,  Egypt,  and  Australia  are 
)  well  known  to  require  more  than  passing  observation.  In  Eng- 
id  alone  the  damage  it  causes  has  been  estimated  as  not  less  than 
,850,000  per  annum,  and  in  Australia  the  loss  is  much  greater.  It 
iTeatens  to  become  a  more  baneful  pest  to  the  American  farmer  and 
)rticnlturist  than  the  grasshopper,  caterpillar,  and  Colorado  beetle. 

Becommehdations  for  legislation. 

The  following  recommetodations  are  respectfully  submitted  to  the 
Native  bodies  of  the  various  States  and  Territories : 

(1)  The  immediate  repeal  of  all  existing  laws  which  afPord  protec- 
011  to  the  English  Sparrow. 

(2)  The  enactment  of  laws  legalizing  the  killing  of  the  English 
MiiTow  at  all  seasons  of  the  year,  ana  the  destruction  of  its  nests, 
Ks,  and  young. 

(3)  The  enactment  of  laws  making  it  a  misdemeanor,  punishable 
'  nne  or  imprisonment,  or  both — (a)  to  intentionally  ^ve  food  or 
elter  to  the  English  Sparrow,  except  with  a  view  to  its  ultimate 
structionj  (6)  to  introduce  or  aid  in  introducing  it  into  new  locali- 
18;  (c)  to  interfere  with,  persons,  means,  or  appliances  engaged  in, 
designed  for,  its  destruction  or  the  destiniction  of  its  nests,  eggs, 
yoxmg. 

(4J  The  enactment  of  laws  protecting  the  Great  Northern  Shrike 
Butcher  Bird,  the  Sparrow  Hawk,  and  the  Screech  Owl,  which 
ecies  feed  largely  on  tne  English  Sparrow. 

(5)  The  enactment  of  laws  providing  for  the  appointment  of  at 
1st  one  person  holding  civil  oflBce,  preferablv  the  game  constable, 
liere  such  officer  existe,  in  each  town  or  village,  who  shall  serve 
ithout  additional  compensation,  and  whose  duty  it  shall  be  to  destroy 
bring  about  the  destruction  of  English  Sparrows  in  the  streets 
id  parks  and  other  places  where  the  use  of  fire-arms  is  not  per- 
itted.  In  the  larger  towns  and  cities  this  office  might  be  well  im- 
eed  upon  the  commissioners  of  public  parks. 
It  is  not  expedient  to  ofPer  bounties  for  tne  destruction  of  Sparrows. 
I  fact,  at  the  present  time  it  is  desirable,  and  perfectly  feasible,  to 
ing  about  a  great  reduction  in  their  ranks  by  concerted  action  of 
e  people,  aided  by  helpful  legislation,  without  drawing  upon  the 
ibuc  purse. 

Recommendations  to  the  people. 

The  English  SpaWf ow  is  a  cul*se  of  Such  virulence  that  it  ought  to 
B  systematically  attacked  and  destroyed  before  it  becomes  necessary 
)  deplete  the  public  treasury  for  the  purpose,  as  has  been  done  in 
ther  countries.  By  concerted  action,  and  by  taking  advantage  of 
ts  gregarious  habits,  much  good  may  be  accomplished  with  little  or 
10  expenditure  of  money. 

The  Sparrow  is  a  cunning,  wary  bi'rd,  and  soon  learns  to  arvoid  the 
neans  oe vised  by  man  for  its  destruction.  Hence  much  sagacity 
oinst  be  displayea  in  the  warfare  against  it.    In  the  winter-time,  if 
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food  is  placed  in  some  convenient  spot  at  the  same  hour  each  day  for 
a  week,  the  Sparrows  will  gather  in  dense  flocks  to  feed,  and  large 
numbers  majsr  be  killed  at  one  time  by  firing  upon  them  with  gmall 
shot.  Sometimes  they  may  be  successfully  netted  or  trapped,  but 
this  requires  considerable  skill.  They  may  be  poisoned  by  grain 
soaked  m  tincture  of  nux  vomica  or  in  Fowler's  solution  of  arsenic, 
but  poisoning  is  attended  with  some  danger,  and  should  be  attempted  | 
only  by  official  sparrow-killers.  j 

Large  numbers  may  be  destroyed  and  increase  prevented  by  the  \ 
systematic  destruction  of  their  nests,  eggs,  and  young.     By  the  aid  j 
of  an  iron  rod  and  hook,  set  in  the  end  of  a  long  pole,  most  of  their  I 
nests  can  be  reached  and  brought  down.    This  mefhod  promises  most 
satisfactory  results. 

They  may  be  easily  driven  from  their  roosting-places  by  disturbing 
them  on  several  successive  nights.  A  very  efficacious  method  is  to 
throw  water  upon  them  when  at  roost.  In  cities  where  hose-pipe  is 
available  the  process  is  simple  and  certain.  They  may  be  kent  out 
of  ornamental  vines  in  the  same  manner,  particularly  in  the  breed- 
ing season,  when  a  thorough  soaking  not  only  disconcerts  the  old 
birds  and  kills  their  young,  but  at  the  same  time  does  much  good  by 
wetting  the  vines  and  washing  out  their  filth. 

The  Sparrow  as  an  article  of  food. 

In  this  connection  it  should  not  be  forgotten  that  the  English  Spar- 
row is  an  excellent  article  of  food,  equaling  many  of  the  smaller 
game  birds.  In  fact,  at  restaurants  it  is  commonly  sold  under  the 
name  of  "Rice-bird,"  even  at  times  of  the  year  when  there  are  no 
Rice-birds  in  the  country. 

Prof.  J.  A.  Lintner,  State  entomologist  of  New  York,  inf onns  me 
that  English  Sparrows  are  now  sold  largely  in  the  market  at  Albany, 
N.  Y.,  *"one  dealer  reporting  a  monthly  sale  of  about  2,000." 

RAVAQBS  OF  RICB-BIRDS. 

One  of  the  most  important  industries  of  the  Southern  States,  the 
cultivation  of  rice,  is  crippled  and  made  precarious  by  the  bi-anntial 
attacks  of  birds.  Many  kinds  of  birds  feed  upon  rice,  but  the  bird 
which  does  more  injury  than  all  the  rest  comoined  is  the  Bobolink 
of  the  North  {Dolichonyx  oryzivorus)^  called  **  Reed-bird"  along  the 
Chesapeake,  and  "  Rice-bird"  in  the  South. 

Next  in  iinportance  after  the  Bobolink  is  the  Red-shouldered  Black- 
bird (-4flre/oitt«  phcentceu8)f  which  does  much  harm  and  some  good, 
as  will  appear  later.  Still  another  blackbird  figures  prominently  in 
the  rice  nelds;  it  is  the  large  Boat-taUed  Grakle  (Quiscalus  imyor), 
called  "Jackdaw"  by  the  planters. 

The  name  of  the  "Rice-bird"  is  familiar  to  most  persons  in  the 
North,  but  the  maffnitude  of  its  depredations  is  haroly  known  out- 
side 01  the  narrow  belt  of  rice  fields  along  the  coasts  of  a  few  of  tiie 
Southern  States.  Innumerable  hosts  of  these  birds  visit  the  rice 
fields  at  the  time  of  planting  in  spring,  devouring  the  seed-grain  be- 
fore the  fields  are  flooded,  and  again  at  harvest-time  in  the  fall,  when, 
if  the  maturing  grain  is  "  in  the  milk,"  they  feed  upon  it  to  a  ruinous 
extent. 

To  prevent  total  destruction  of  the  crop  during  the  periods  of  bird 
invasion,  thousands  of  men  and  toys,  called  "bird-minders,"  are  em- 
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ed,  hundreds  of  thousands  of  pounds  of  gunpowder  are  burned, 
ndlliona  of  birds  are  killed.  Still  the  number  of  birds  invading 
rice  fields  each  year  seems  in  no  way  diminished,  and  the  aggre- 
I  annual  loss  they  occasion  is  about  $2,000,000. 
lie  use  of  fire-arms  has  continued  for  more  than  a  century,  but  has 
red  an  expensive  and  inefficient  remedy.  Hence  it  is  clear  that 
e  other  means  consistent  with  reasonable  economy  must  be  de- 
d  for  the  relief  of  the  enormous  losses  now  sustained  by  rice- 
!rer&  from  the  depredations  of  birds. 

atistics  showing  the  total  quantity  of  rice  annually  produced  in 
United  States  are  wanting,  except  for  the  year  1879-1880,  when, 
►rding  to  the  Tenth  Census,  the  crop  amounted  to  110,131,373 
ads,  worth,  at  6  cents  per  pound,  $6,607,882.88.  In  that  year  the 
luct  by  States  was  as  follows: 

Bice  produced  in  the  United  States  in  1870-1880. 

Pounds. 

oma. 810,889 

dm 1,294,677 

da. 25,869,687 

SanA 28,188,811 

iMlppi 1,718,961 

liCS^lina 6,609,191 

h  Carolina. 62,077,515 

IB 62,152 

110, 181, 878 
Jne,  at  6  cento  per  pound,  $6,607,888.88. 

ince  1880  the  rice  crop  of  Louisiana  has  more  than  doubled  in 
ntity  and  value,  but  that  of  the  other  States  has  not  increased  in 
same  ratio. 

s  a  rule  the  annual  consumption  of  rice  in  the  United  States  is 
ost  double  the  production^  as  shown  by  the  following  table  : 

e  ahowing  the  quantitiee  and  values  of  the  several  kinds  of  rios  imported,  the 
total  value,  and  the  duty^  each  year,  from  1880  to  1886  inclusive. 


Dutiable. 


GlMaed. 


Pounda. 

40,814,786 
41,018.444 
68,258,521 
08,909,474 
04,006,807 
68,8{}0,e02 
48,497,928 


DoUari. 
1,818.508  68 

005,008  01 
1,417,407  84 
1,801.741  OH 
1,378,868  71 
1,949,821  68 

870,209  98 


UnolaAiied. 


I\mnd$. 

860, toe 

248,756 

018,  a33 

1,042,312 

0,158,948 

10,904,004 

5,204,006 


DoUarg. 
0,816  48 

5.657  67 

9,{m  82 

86,967  00 

174. 140  00 

909,778  00 

110,729  60 


P&ddj. 


Pounds. 

240,000 

12,809 

2,G51 

111,375 

8.118 

659,070 

144,330 


Dutiable. 


Bioe  flour.* 


Dollart. 

68,218  44 

07, 100  74 

289,001  88 

468,335  94 

♦517,851  77 

•672,092  06 

627,008  26 


Free. 


P&undA. 

5.0.'iiJ,lVU} 

10,i75,57H 

12,9iJG,951 

12,8V8,4:« 

8,291,360 

6,802,900 


DoJlnm. 
2^)4,  IHf)  m 
3H<»,0Ui  HO 
4W.  H95  77 
010.323  GO 
538,470  00 
404,477  50 
881,567  00 


Total. 


DoUnm, 
1.5«H,'.i:kJ  (M 
1.4r.7,l3"J7  hi 
2,1(M5.3;«  31 
2,5<;B3,731  89 
2,698,886  48 
2,538,066  91 
1,978,091  71 


Ddttata. 

4,707  00 

904  80 

46  00 

1.868  57 

146  00 

0,609  00 

8,686j)0 


Total  duties. 


Dollars. 
1,1H5.».44J  71 
l,0(]l».3i»U  07 
1,(HIS,1C1  21 
1,753,007  80 
1,688.365  04 
1,610,576  85 
1,184,950  81 


*  Rice  flour  and  meal. 
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In  quality  the  imported  rice  is  decidedly  inferior  to  that  grown  m 
this  country,  and  the  price  paid  for  it  is  correspondingly  lower.  The 
duty,  however,  is  enormous,  nearly  equaling  the  cost.  K,  therefore, 
the  bird  pla^e  can  be  abolished  or  reduced  to  comparative  hannle^ 
ness,  it  is  evident  that  gi^eat  benefit  will  accrue  both  to  the  producer 
and  the  consumer;  for,  the  home  demand  being*  greater  than  the  home 
supply,  the  planter  will  profit  by  increased  production  and  lessened 
expense;  while  the  consumer  will  gain  by  securing  a  uniformly  good 
quality  of  rice,  of  much  higher  nutritive  value  than  the  import^. 

Among  the  numerous  letters  from  rice-growers  which  have  been 
received  at  the  Department  of  Agriculture,  asking  for  assistance  in 
the  attempt  to  secure  some  practicable  remedy  for  the  destructive 
ravages  or  birds,  the  following  will  serve  to  indicat-e  the  extent  of 
the  losses  sustained  in  South  Carolina,  Georgia,  and  Louisiana . 

Letter  from  Col.  John  Screven,  of  Savannah,  Oa.,  President  of  the  Georgia  Ri»- 

grower^  Association, 

In  reply  to  your  favor,  requesting  information  concerning  the  depredations  of  the 
Bobolink  or  Kice-bird  in  the  rice  nelds  of  my  neighborhood,  I  furnish  suehml^ 
mation  as  I  have  with  pleasure,  hoping  that  it  may  assist  in  the  discovery  of  some 
effective  and  economical  means  of  arresting  the  ravages  of  this  chief  Inrd  pest  in  tiie 
rice  fields. 

The  Rice-bird  is  strictlv  migratory.  It  appears  on  the  Savannah  River  commoBij 
about  the  lOth  or  15th  of  Apnl,  and  remains,  perhaps,  until  the  29th  of  May.  Dar- 
ing this  incursion  it  is  known  as  the  **  May-burd."  It  appears  again  about  the  Ifith 
of  August,  when  the  early  grain  is  hardened  and  is  not  so  inviting  to  his  aopetiteai 
when  unripe  and  in  the  miBi:.  The  planter,  observing  these  dates,  seeks  tnerefrom 
to  seed  the  land  and  to  have  the  young  rice  under  what  is  known  as  the  "  sfcretch 
flow^'  before  the  spring  flocks  arrive,  and  to  haye  the  grain  ripened  before  the  an- 
tumn  flocks  return.  K  his  plfioiting  is  not  finished  before  the  spring  flocks  come,  it 
wiU  be  delayed  until  late  in  May  or  early  in  June,  when  the  birds  have  departed  for 
the  season.  He  looks  to  the  ripening  and  harvesting  of  such  late  crops  when  tli0 
fall  ravages  of  the  Rice-bird  have  either  ceased  or  are  much  diminished. 

These  data  show  how  the  destructiveness  of  the  Rice-bird  is  in  some  measure 
avoided,  and  in  part  by  taking  advantage  of  the  periodicity  of  its  migrations;  bat 
despite  the  precautions  so  taken  its  invasions  are  rumous  to  fields  on  wliich  its  flocks 
may  settle,  especiaUy  if  the  grain  is  in  palatable  condition  and  is  on  fields  adjacent 
to  marslies  convenient  for  ambush  or  retreat.  Bird-minders,  armed  with  muskets 
and  shot-^ns,  endeavor  by  discharges  of  blank  cartridges  to  keep  the  birds  alarmed 
and  to  drive  them  from  the  field.  Small  shot  are  also  fired  among  them,  and  in- 
credible numlx^rs  are  killed;  but  all  such  efforts  will  not  i:)revent  great  waste  of 
grain,  amounting  to  a  loss  of  large  portions  of  a  field — sometimes,  indeed,  to  its  en- 
tire loss.  Tlie  voracity  of  the  birds  seems  so  intense  that  fear  is  secondarr  to  it,  and 
they  fiy,  when  alarmed,  from  one  portion  of  the  field  to  another,  very  little  out  of 
gunshot,  and  immediately  settle  down  again  to  their  banquet. 

As  evidence  of  the  numbers  present  of  this  bird  and  of  the  numbers  killed  in  tbd 
rice-fields,  a  neighboring  planter  informs  me  that  in  1884  he  permitted  four  pot- 
hunters (contrary  to  the  ordinary  regime)  to  shoot  in  his  fields,  and  in  the  course  of 
the  fall  season  tliey  slaughtered  and  accounted  for  eight  thousand  Rice-birds.  On 
^very  plantation  largo  numbers  are  killed,  and  yet  the  visible  supi)Iy  of  these  robl>OT 
of  the  air  does  not  seem  in  the  least  diminished.  Ev«ry  year  the  same  numbers 
seem  to  swarm,  and  with  wonderful  prescience  of  the  date  of  the  coming  harvest 

The  Rice-bird  comes  only  in  seed-time  aod  harvest  to  prey,  so  far  as  the  rice  fields 
are  concerned,  on  crops  raised  at  more  cost  and  peril  thsoi  any  other  known  in  agri- 
culture. 

The  preventives  now  in  use  against  its  ravages  have  been  already  mentioned,  but 
they  are  palliative  only,  applied  at  great  expense,  and  without  commensurate  results. 
No  vigilance  on  the  part  ot  the  planter  can  do  away  with  the  wastefulness  of  pow- 
der and  shot  in  the  hands  of  careless  and  dishonest  bird-minders.  Thev  only  too 
often  add  the  cost  of  wasted  grain  to  the  cost  of  their  own  faithless  and  ill-directed 
labor.  In  short,  no  effort  yet  tried,  consistent  with  reasonable  economy,  will  dri^e 
the  Rice-blrtls  from  the  fields  or  afford  any  well-founded  promise  of  their  reduction 
to  harmless  numbers. 
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iradsfrom  a  letter  from  Capt,  William  Miles  Hazzard,  of  Annandale,  S,  C,,one 

of  tlie  largest  rice-growers  in  the  State. 

rho  Bobolinks  make  their  appearance  hero  during  the  latter  part  of  April.  At 
it  season  their  plumage  is  white  and  black,  and  tiiey  sing  meiTily  when  at  rest. 
leir  flight  is  alwavs  at  night.  In  the  evening  there  are  none.  In  the  morning 
eir  appearance  is  fieralded  by  the  popping  of  whips  and  firing  of  musketry  by  the 
\l-mmders  in  their  efforts  to  keep  the  birds  from  pulling  up  the  yoimg  rice.  This 
irfare  is  kept  up  incessantly  until  about  the  25th  of  May,  when  they  suddenly  dis- 
pear  at  nignt.  Tlieir  next  appearance  is  in  a  dark-yellow  plumage,  as  the  Rice- 
S.  There  is  no  song  at  this  tune,  but  instead  a  chirp,  which  means  ruin  to  any 
e  found  in  milk.  My  plantation  record  will  show  that  for  the  past  ten  years,  ex- 
[)t  when  prevented  by  stormy  south  or  southwest  winds,  the  Rice-birds  live  come 
nctually  on  the  night  of  the  21st  of  August,  apparently  coming  from  seaward. 
1  night  their  chirp  can  be  heard  passing  over  our  summer  homes  on  South  IsUmd, 
lich  island  is  situated  six  miles  to  the  east  of  our  rice  plantations,  in  full  view 
the  ocean.  Curious  to  say,  we  have  never  seen  this  flight  during  the  day. 
iring  the  nights  of  August  21,  22,  23,  and  24  millions  of  these  birds  make  their 
i)earance  and  settle  in  the  rice  fields.  From  the  2l8t  of  August  to  the  25th  of  Sep- 
aber  our  every  effort  is  to  save  the  crop.  Men,  boys,  and  women  are  posted  with 
as  and  ammunition  to  every  four  or  five  acres,  and  shoot  daily  an  average  of  about 
i  quart  of  powder  to  the  gun.  This  firing  commences  at  first  dawn  of  day  and 
:ept  up  vmtil  sunset.  After  all  this  expense  and  trouble  our  loss  of  rice  per  acre 
iom  falls  under  five  bushels,  and  if  from  any  cause  there  is  a  check  to  the  crop 
ing  its  growth,  which  pi*events  the  grain  from  being  hard,  but  in  milkjr  condi- 
1,  the  destruction  of  such  fields  is  complete,  it  not  paying  to  cut  and  bring  the 
*  out  of  the  field.  We  have  tried  every  plan  to  keep  these  pests  off  our  crops  at 
I  expense  and  manu^  labor  than  we  now  incur,  but  have  been  unsuccessful.  Our 
sent  mode  is  expensive,  imperfect,  and  thoroughly  unsatisfactory,  yet  it  is  the 
t  we  can  do.  I  consider  these  birds  as  destructive  to  rice  as  the  caterpillar  is  to 
ton,  with  this  difference,  that  these  Rice-birds  never  fail  to  come.  If  the  Govem- 
Dt  could  devise  some  means  to  aid  us  in  keeping  off  these  birds  it  would  render 
2;reat  assistance.  The  loss  by  birds  and  the  expense  of  minding  them  off  in  order 
nake  anything  renders  the  cultivation  of  rice  a  dangerous  speculation.  During 
bird  season  we  employ  about  one  hundred  bird-minders,  who  shoot  from  three  to 
}  kegs  of  powder  oaily,  of  twenty-five  poiuids  each;  add  to  this  shot  and  cap6, 
I  you  will  nave  some  idea  what  these  birds  cost  one  planter. 

From  Theo.  8,  WUkinionf  IlyrHe-grove  plantation,  lower  coast,  Louisiana, 

rhe  rice  crop  in  Louisiana,  from  the  time  the  rice  is  in  the  milk  till  harvest  time 
i  during  harvesting,  is  much  damaged  by  birds,  principally  the  Red-shouldered 
ickbird.  Shooting  is  the  only  remedv  thus  far  resortea  to  which  is  at  all  effect- 
',  and  it  is  only  partially  so.  I  have  known  rice  crops  to  be  destroyed  to  the  ex- 
it of  over  50  f  >er  cent. ,  which  is  a  loss  of  say  $13  per  acre.  While  this  is  an  extreme 
»,  a  damage  and  expense  of  from  $5  to  $10  per  acre  is  very  conmion. 
rhe  average  yield  per  acre  is  about  80  bushels,  worth  now  (March  12,  1886)  about 
cents  per  bushel. 

Early  in  the  progress  of  the  work  a  special  circular  to  rice-growers 
as  prepared  (Circular  5,  see  p.  234),  and  copies  were  sent  to  au  plant- 
s  whose  adoresses  the  division  was  able  to  secure.  The  replies 
'ceived  were  so  startling  in  the  magnitude  of  the  losses  they  revealed, 
lat  it  was  thought  advisable  to  make  a  thorough  study  of  the  whole 
ibject  of  rice  culture,  And  to  investigjate  on  the  spot  the  manner  in 
Inch  the  ravages  were  committed,  in  the  hope  of  devising  some 
ieans,  compatible  with  reasonable  economy,  for  lessening  their  ex- 
int.  With  this  object  in  view  the  assistant  ornithologist,  Dr.  A .  K . 
isher,  was  sent  on  an  extended  tour  through  the  rice-grooving  dis- 
•icts  of  the  Southern  States,  from  Charleston  to  New  Orleans.  His 
ivestigations  were  carried  on  in  the  spring,  at  and  shortly  after  the 
ime  of  planting.  At  harvest-time  in  the  fall  I  visited  the  rice  fields 
^  portions  of  South  Carolina  and  Georgia,  and  witnessed  in  person 
I'o  destructive  ravages  of  the  birds  at  the  height  of  the  season. 
J^irthermore,  to  render  the  investigation  still  more  complete,  the 
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Dwartment  has  employed  a  special  field  agent,  Col.  Alexandei  Mac- 
betn,  whose  headquarters  are  at  Georgetown,  S.  C,  in  the  vervteart 
of  one  of  the  largest  rice-growing  districts.     The  results  of  all  tte 
investigations  will  be  given  in  full  in  a  forthcoming  bulletin  of  iie 
division. 

THE  DISTRIBUTION  AND  MIGRATION  OF  BIRDS. 

The  work  of  the  Department  on  the  Geographical  Distribution  ani 
Migration  of  Birds  is  sufllciently  outlined  in  the  following  circular, 
several  thousand  copies  of  which  nave  been  distributed  by  the  division: 

[Circular  No.  8.] 

CIBOULAR  ON  THB  GBOQBAPHIOAL  DISTRIBUTION  AND  MIORATION  OF  NORTH  ▲MStt 

CAN  BIRDS  FOR  1887. 

Through  the  courtesy  of  the  American  Ornithologists'  Union,  the  Department  a 
Agriculture  has  secured  the  co-operation  of  this  organization,  and  has  undeitakei 
to  carry  on  the  work  begun  by  the  Union  on  the  migration  and  geographical  distri 
button  of  North  American  birds. 

The  Department  wishes  to  ascertain  the  whereabouts  of  all  our  birds  during  tb 
winter  season  and  the  times  of  leaving  their  winter  homes;  to  determinet  if  potti 
ble,  the  number  and  extent  of  the  chief  avenues  of  migration  in  North  America,  an* 
the  average  rate  of  speed  at  which  the  different  species  travel;  to  find  out  the  dtte 
of  their  appearance  at  and  disappearance  from  at  least  a  thousand  localities,  bothii 
spring  and  fall,  for  a  period  oi  years;  and  to  map  out  the  .breeding  areas  of  erer; 
species  which  rears  its  voung  in  "North  America  north  of  Mexico. 

In  order  to  obtain  this  information  it  is  necessary  to  secure  the  voluntary  senice 
of  a  large  corps  of  observers,  each  of  whom  is  requested  to  contribute  as  full  dafi 
as  possible  concerning  the  questions  mentioned  in  this  circular. 

The  first  item  in  an  observer's  report  should  be  a  brief  but  careful  description  o 
the  principal  pliysical  features,  including  latitude,  longitude,  and  altitude,  of  tb 
locality  wnich  is  the  seat  of  his  observations. 

The  data  collected  may  be  arranged  conveniently  ill  three  general  dajiei:  (a 
ornithological  phenomena;  (b)  meteorological  phenomena;  (c)  con&imporary  and  cor 
relative  phenomena. 

(a)  Omitholofficdl  phenomena. 

Each  observer  is  requested  to  prepare,  at  his  earliest  convenience,  a  complete  lial 
of  the  birds  known  to  occur  in  the  vicinity  of  his  station,  and  to  indicate  (bj  th( 
abbreviations  inclosed  in  parentheses)  to  which  of  the  following  five  categories  escl 
species  pertains: 

(1)  Permanent  residents,  or  those  that  are  f  otmd  regularly  throughout  the  year  (R). 

(2)  Winter  visitors,  or  those  that  occur  only  dunng  the  winter  season,  pajanj 
north  in  the  spring  (WV). 

(3)  Transient  visitants,  or  those  that  occur  only  during  the  migrations,  in  sprisj 
and  fall  (TV). 

(4)  Summer  residents,  or  those  that  are  known  to  breed,  but  which  depart  soaUi- 
ward  before  winter  (SR). 

(5)  Accidental  visitants,  or  stragglers  from  remote  districts  (AV). 

It  is  desirable  also  to  indicate  the  relative  abundance  of  the  different  speciei.  tb( 
terms  to  be  employed  for  this  purpose  being :  Abundant,  Common,  Tolerably  Com 
mon.  Rare.  ,    . 

If  you  are  in  a  position  to  observe  the  lines  of  flighl  of  birds,  bare  you  noticec 
whether  or  not  such  lines  are  influenced  by  the  topography  of  the  country,  ana  t 
so,  to  what  extent? 

If  a  mountain  intercepts  the  line  of  flight,  what  kinda  of  birda  paaa  around  it,  tfu 
what  kinds  pass  over  it? 

What  loc^ties  in  your  neighborhood  are  sought  as  resting-places  by  the  variou 
kinds  of  migrating  birds?    Can  you  give  any  reason  for  this  selection? 

What  kinds  of  birds  generally  move  in  flocks,  and  what  kinds  in  pairs  or  sinriy 

Are  you  familiar  with  any  kmds  of  birds  In  which  the  males  and  females,  ana  ol< 
and  young,  fly  in  separate  nocks  ?  In  many  species  the  males  arrive  in  advance  o 
tlie  i:emales,  hence  it  is  important  to  note  tae  aex  of  the  first  comera,  and  the  dafe 
at  which  the  opposite  sex  is  flrst  seen. 
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3a  observed  from  year  to  year  any  increase  or  decrease  in  the  numbers  of 
of  bird  known  to  you  ?    If  so,  do  you  attribute  such  change  to  altered 
9  in  tlie  bird's  breeding-grounds  ?    If  not,  can  you  assign  a  cause  ? 
3U  obsjerved  the  increase  or  decrease  of  one  species  to  affect  the  numbers 
r  species  ?    If  so,  can  you  explain  tlie  fact  ? 

Y  kind  disappeared  altogetlier,  and  if  so,  can  you  assign  a  cause  for  this 
ance? 

the  birds  wliich  are  now  common  about  your  station  is  there  any  kind 
formerly  rare  or  absent ?  If  so,  can  you  explain  the  fact? 
the  birds  which  breed  regularly  in  your  vicinity  have  you  ever  observed 
lual  wliich  by  some  personal  peculiarity  (such  as  the  presence  of  white  or 
hem  where  they  do  not  belong,  or  by  some  deformity)  could  readily  be  dis- 
ci from  others  of  its  kind  ?  If  so,  has  this  bird  returned  to  the  same  place 
lar  after  year  ?  . 

rdiug  arrivals  and  departures,  it  is  liighlv  important  to  distinguish  between 
ments  of  irregular  stragglers  of  the  aavance  guard  or  '*  van,"  and  of  the 
mass  or  "  bulk  **  of  the  species.  For  this  purpose  observers  are  requested 
[1)  when  the  species  is  first  seen ;  (2)  when  it  is  nejct  seen ;  (8)  when  it  be- 
nmon  ;  (4)  when  the  bulk  departs ;  (0)  when  the  last  Individual  is  seen, 
tion  to  the  above  data,  which  M  observers  are  requested  to  furnish,  the 
jnt  particularly  desires  exact  records  of  every  increase  and  decrease  in  the 
of  a  given  species  over  a  ^ven  area;  for  it  is  only  bv  the  knowledge  of  the 
tuations  of  the  same  species  in  the  same  place  that  the  progress  and  move- 
a  *'  flight,"  or  **  bird- wave,"  can  be  traced.  Such  data  can  be  contributed 
enced  observers  only,  and  in  their  jprocurement  much  time  must  be  spent 
d.  During  the  progress  of  the  migratory  movement  the  observer  should 
le  same  ground  oay  after  dav,  and,  if  ponsible,  both  early  in  the  morning 
in  the  aitemoon.  He  should  visit  wood-lands,  thickets  of  dense  under- 
Lnd  open  fields,  and,  if  possible,  both  swamp  and  upland  should  fall  under 
scrutmy. 

)ve  may  be  regarded  as  essential  data*  There  are  many  other  noteworthy 
at  bear  more  or  less  directly  upon  the  complicated  problems  involved  in 
of  migration.  Among  such  nday  be  mentioned  the  bodily  condition  of  the 
ither  fat  or  lean),  the  molt,  and  the  period  of  song.  The  time  of  mating, 
«rved,  should  always  be  recorded. 

partment  desires  positive  information  concerning  the  food  of  all  birds,  and 
ish,  on  application,  a  special  circular  devoted  to  tnis  branch  of  the  inquiry* 

(d)  Metearolofficdl  phenomena, 

lation  is  desired  upon — 

I  direction  and  force  of  the  wind. 

I  direction,  character,  and  duration  of  storms. 

I  general  conditions  of  the  atmosphere,  including  rainfall. 

t  succession  of  marked  warm  ana  cold  waves,  including  a  record  of  all  Bud- 

igee  of  temperature. ' 

(c)  Contemporary  and  correlative  pJienomena. 

apartment  desires  that  the  data  under  this  head  be  as  full  and  complete  as 

and  requests  exact  information  upon — 

)  date  at  which  the  first  toad  is  seen. 

i  date  at  which  the  first  frog  is  heard. 

J  date  at  which  the  first  tree-toad  or  **  peeper  "  is  heard. 

)  dates  at  which  certain  matnmals  and  reptiles  enter  upon  and  emerge  from 

of  hibernation. 

)  dates  at  which  various  insects  are  first  seen. 

)  dates  of  the  fiowering  of  veurious  plants. 

)  dates  of  the  leafing  and  falling  of  the  leaves  of  various  trees  and  shrubs. 

*  dates  of  the  breaking  up  and  disappearance  of  ice  in  rivers  and  lakes  in 

nd  of  the  freezing  over  of  the  same  in  the  fall. 

t  not  be  supposed,  because  a  large  amount  of  information  upon  a  variety  of 

is  asked  for,  that  meager  or  isolated  records  ore  not  desired.    Quite  the 

is  true.  Comparatively  few  of  the  observers  are  omitholo^sts,  or  even 
3ctor8 — ^the  great  majority  being  intelligent  farmers,  tradesmen,  and  liffht- 

Those  who  know  only  the  commonest  birds,  such  as  the  Robin,  Bluebird, 
:,  Martin,  Humming-bird,  and  Chimney  Swift,  can  furnish  important  data, 
r  aerrices  are  eagerly  sought. 


252  REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

In  order  to  secure  better  results,  a  portion  of  the  territory  under  investi^tion  bag   ' 
been  divided  into  districts,  each  of  which  has  been  placed  under  the  immediate 
direction  of  a  competent  superintendent.    Observers  not  living  within  the  limits  of 
these  several  districts  are  requested  to  communicate  with  the  Ornithologist  of  the 
Department  of  Agriculture. 

The  districts,  with  their  respective  superintendents,  are: 

New  England, — Superintendent,  John  H.  Sage,  Portland,  Conn. 

Atlantic  district. — New  York  (except  Lon^  Island),  Pennsylvania,  New  Jersey, 
Delaware,  Maryland,  Virginia,  West  Virginia,  North  Carolina,  South  Carolink, 
Georgia,  Florida,  Alabama,  Mississippi,  Louisiana,  Kentucky,  and  Tennessee.  9a{h 
erintendent.  Dr.  A.  K.  Fisher,  Department  of  Agriculture,  Washington,  D.  C. 

Long  Island^  N,  Y. — Superintendent,  William  Dutcher,  51  Liberty  street,  New 
York  aty. 

Indiana  and  Southern  Michigan, — Superintendent,  B.  W.  Evermann,  Terre  Haate, 
Ind. 

Ohio. — Superintendent,  Dr.  F.  W.  Langdon,  65  West  Seventh  street,  Cinciimati, 
Ohio. 

Light-house  division  of  North  America, — Superintendent,  Dr.  C.  Hart  Mermm. 
Department  of  Agriculture,  Washington,  D.  C. 

Light-house  division  of  Spanish  America. — Superintendent,  L.  S.  Foster,  85  Pine 
street.  New  York  City. 

Schedules  on  which  to  record  the  more  prominent  facts  relating  to  bird  migiatiaii 
will  be  furnished  on  application. 

The  material  collected  In  reply  to  this  circular  will  be  published  in 
special  bulletins. 

Prof.  W.  W.  Cooke,  assisted  by  Mr.  Otto  Widmann  and  Prof.  D.  R 
Lantz,  has  prepared  a  report  on  bird  migration  in  the  Mississippi  Val- 
ley.- This  report,  which  i  regard  as  the  most  important  contribution 
vet  made  to  the  subject  of  oird  migration,  will  appear  as  a  special 
DuUetin  of  the  division. 

Mr.  L.  Belding,  of  Stockton,  CaL,  has  prepared  a  report  on  the 
ornithology  of  tne  Pacific  coast  region  of  the  United  States,  with 
special  reference  to  its  economic  aspects.  This  report  will  be  issued 
as  soon  as  practicable. 

EFFECTS  OF  MAMMALS  UPON  AGRICULTURE. 

The  influence  of  small  mammals  upon  agricidture,  horticulture, 
and  forestry  is  a  matter  of  great  practical  interest,  and  one  upon 
which  mucn  has  been  written,  particularly  in  Euroi)e,  where  a  knowl- 
edge of  the  subject  is  a  qualification  of  admission  to  the  government 
position  of  forester.  •^ 

Our  native  mammals  affect  the  interests  of  mankind,  directly  or 
indirectly,  in  a  variety  of  ways.  Some  are  clearly  beneficial;  otters 
are  so  markedly  injurious,  that  the  question  becomes  one  merely  of 
the  best  means  of  keeping  them  in  check;  while  many  kinds  are  both 
beneficial  and  injurious,  and  careful  study  of  their  habits  is  necessary 
to  ascertain  whether  the  sum  of  their  beneficial  qualities  exceeds  the 
sum  of  the  prejudicial,  or  the  contrary. 

It  is  impossible  to  estimate  in  dollars  and  cents  the  damage  done 
by  the  commoner  species,  particularly  by  Mice  and  Gophers,  but  in 
the  aggregate  it  must  amount  to  several  millions  of  dollars  per 
annum.  From  the  Atlantic  to  the  Pacific  and  from  the  Mexican 
border  to  Canada  innumerable  hordes  of  Mice  are  constantly  preyin? 
upon  the  results  of  man's  toil.  They  gnaw  his  buildings,  deplete  his 
granaries,  make  their  homes  in  his  bams  and  hay-mows,  and  evei^ 
infest  his  private  dwellings  to  share  the  dainties  of  the  pantry.  ^ 
the  meadow  and  pasture  tney  feed  upon  the  roots  of  the  best  ctsss^j 
in  the  garden,  upon  the  roots,  fruit,  and  seed  of  vegetables;  and  in  tb© 
fields,  iipon  gram,  both  standing  and  in  the  shock.     In  winter  tb^T 
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4estTX)y  fruit  and  forest  trees  and  ornamental  shrubs  by  eating  the 
li^k  from  the  roots  and  trunk.  The  number  of  Meadow  Mice  present 
over  a  given  area  is  subiect  to  periodical  fluctuations,  and  they  some- 
times become  enormously  abundant.  At  such  times  their  runways 
through  the  meadows  and  grain  fields  result  in  the  loss  of  at  least 
one-fifth  of  the  crop. 

The  depredations  of  Ground  Squirrels  and  Gophers  in  the  prairie 
regions  of  the  Mississippi  Valley  and  in  the  far  West  are  well  known, 
and  yet  the  extent  of  the  damage  they  do  is  not  generally  recognized. 
In  a  fertile  part  of  the  Sacramento  Valley  in  Caliiomia  a  few  years  ago 
the  sudden  increase  in  a  species  of  Ground  Squirrel  which  fed  upon 
grain  caused  the  land  to  depreciate  one-half  m  value.  To  be  more 
e^licit,  land  which  previously  brought  $100  per  acre  could  not  be 
sold  for  $50,  and  the  depreciation  was  due  solely  to  the  abundance 
and  ravages  of  the  Squirrels. 

Special  attention  has  been  given  the  animals  which  occasionally  or 
habitually  prey  upon  poultry,  and  the  results  will  be  made  public  at 
as  early  a  day  as  practicable. 

RABBITS. 

The  Australian  Rabbit — There  has  been  of  late  a  good  deal  of 
newspaper  talk  about  the  expected  introduction  into  the  United 
Stat^  of  a  large  colony  of  so-called  ' 'Australian  Rabbits,"  and  vari- 
ous opinions  have  been  expressed  as  to  the  probable  effect  of  such  all 
importation  upon  our  agricultural  industries.  Hence  a  few  facts 
concerning  this  Rabbit  may  prove  of  interest. 

At  the  outset  it  should  be  stated  that,  correctly  speaking,  there  is 
no  "Australian  Rabbit,"  no  species  being  indigenous  to  Australia, 
The  Rabbit  which  has  done  so  much  harm  in  that  coimtrv  and  in 
New  Zealand  is  an  introduced  species,  namely,  the  common  Kabbitof 
Europe  (Lepus  cuniculus). 

A  verv  good  idea  of  the  magnitude  of  the  rabbit  pest  in  Australia 
may  be  had  from  perusal  of  tne  following  report  of  Consul-Qeneral 
Morgan,  of  Melbourne,  Victoria: 

Tame  Rabbits  were  brought  to  these  colonies  in  very  early  years,  but  the  common 
gray  variety  of  wild  rabbit,  that  has  so  ovemm  the  country,  was,  so  far  as  can  be 
aathoritatively  ascertained,  introduced  by  a  large  landed  proprietor  in  the  western 
<iistrict  of  Victoria  about  the  year  1860  for  the  purpose  of  sport.  From  the  western 
disfaict  they  spread  to  the  stony  rises  between  Colac  and  Camperdown,  in  which 
place  the  splendid  cover  afforded  them  caused  their  rapid  increase,  and  they  multi- 
plied with  such  astounding  rapidity  as  to  literally  ovemm  all  that  portion  of  country. 

Some  years  after  they  were  taken  to  other  parts  of  the  colony.  The  pest  soon 
after  this  was  found  in  the  neighborhood  of  Horsham,  spreading  thence  into  the 
Mallee  country,  extending  northeast  to  Swan  Hill. 

The  country  west  and  north  of  Horsham  beins  exceedingly  favorable  to  them, 
consisting  of  sand  hills,  pine  ridges,  and  scrub,  they  increased  there  greatly,  and 
have  done  serious  damage  to  crops  during  the  past  few  vears,  principally  since  1874. 

So  great  has  been  their  feciuidity,  that  there  are  now  but  few  places  in  Victoria  in 
Jjhich  they  do  not  exist — from  Point  Nepean  along  the  coast,  from  Qiieenscliff  to 
G<«long;  m  Gisbome,  Ballan,  Bacchus  Marsh;  away  northwest  to  Nhill  and  north 
to  Swan  Hill;  along  the  Murray  River;  on  the  New  South  Wales  and  the  South 
Australian  borders — Gippsland  and  the  surrounding  district  being  the  only  place  in 
^tich  they  are  conspicuous  by  their  absence.  In  the  rangv  district  of  Mansfield 
they  have  made  an  appearance,  and  the  Buffalo,  Howqua,  ICing,  and  other  rivers 
"i  the  neighborhood  oi  Bright  and  Myrtleford,  are  now  invaded  by  the  pests  in  large 
Dumbere.  It  is,  however,  noticeable  that  in  places  where  the  soil  is  hard,  or  the 
clunate  cold  or  wet,  the  rabbit  does  not  increase  to  anything  like  the  extent  observ- 
*We  in  eountiy  more  suited  to  them,  such  as  sand  hills,  pine  ridges,  &c.  There  is  also 
**icther  peculiarity  observed,  wliich  will  be  borne  out  by  all  who  have  had  any  great 
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experience  on  this  subject,  viz,  that  where  hares  increase  and  become  numeroosth^ 
rabbits  do  not.  There  may  be  an  exception  to  this,  such  as  on  the  Werribee  estate, 
but  nevertheless  it  is  the  rule. 

XX>B8ES  BUBTAIinBD. 

It  is  doubtful  whether  many  persons  are  aware  of  the  immense  loss  that  has  been 
sustained  in  this  colony  through  the  ravages  of  the  rabbits,  but  it  is  an  'imdoubt«i 
fact  that  as  much  as  £28,000  has  been  expended  to  clear  one  estate  and  keep  the 
pests  under,  and  in  many  others  it  has  cost  the  owners  large  sums,  from  £15,000 
downwards. 

In  addition  to  the  expense  incutred  by  private  owners,  shire  coimcils,  and  the 
government  in  destroying  the  pests,  the  great  depreciation  in  the  value  of  land  and 
its  grazing  capabilities  has  to  be  considered.  For  instance,  the  stony  rises,  conasl- 
ing  of  about  20,000  acres  and  surroimded  by  some  of  the  finest  grass-land  in  Victoria, 
have  lx3en  rendered  of  little  value  except  for  rabbits,  the  owners  of  the  land  obtainine 
a  small  rental  from  trappers;  and  about  4,000  acres  were  some  while  back  diapoeea 
of  at  the  low  figure  of  10  shillings  per  acre.  In  the  discussions  in  the  colonial  par- 
liament on  the  introduction  of  the  late  **  Malle  pastoral  leases  act,"  it  was  clearly 
pointed  out  that  tlie  country  (12,000,000  acres)  affected  by  the  bill  had  been  rendered 
almost  useless  and  uninhabitable  through  the  damage  caused  by  the  ruthless  invader. 
Stations  on  which  smiling  homesteads,  fine  orchams,  and  other  improvements  had 
a  few  years  back  existed  were  fallen  into  ruin  and  deserted  by  all  living  creatures 
except  the  rabbits.  Here,  where  the  grass  and  salt-bush  in  1875  were  siSficient  for 
nearly  700,000  sheep,  enough  did  not  grow  in  1882  for  one-seventh  of  that  number, 
the  loss  during  tlie  past  five  years  being  estimated  as  at  least  three-quarters  of  a 
million  sterling,  besides  £40,000  decrease  to  government  in  rents  and  £20,000  ei- 
pendeii  in  destroying  the  pests.  To  illustrate  the  damage  here,  I  cannot  do  better 
than  attach  the  particulars  given  of  a  few  stations  in  the  above  discussion. 

Year  1877,  Bruin  Station  carried  86,000  sheep,  rental  £500;  in  1879,  10,000;  nin 
abandoned;  relet  under  grazing  license  for  £66.  Wanga  and  Nipo,  oncecarryiM 
20,000  sheep;  rental  £400;  now  not  a  sheep  on  the  run,  which  was  also  abandoned 
and  relet  for  £20.  Lake  Hindmarsh  carried,  in  1877, 83,000  sheep;  lost  25,000  in  two 
years;  rent  £700,  now  £72.  Corong,  1877, 36,000  sheep,  now  3,000;  rent  £1,050,  now 
£150;  and  several  others  were  mentioned  as  being  in  an  equally  bad  position. 

In  the  years  1875  and  1876  the  production  of  wool  in  the  Mallee  country  was  about 
5,000  bales,  value  £100,000.  In  1882  this  had  faUen  to  900  bales,  worth,  say,  £18,000. 
Eighteen  runs  in  this  district  in  tlie  year  1878  yielded  1,700  bales;  in  1882  only  Ji32 
bales.  The  runs  were  all  abandoned  ,and  the  land  held  from  government  under  grazing 
leases,  at  an  almost  nominal  rent,  by  persons  that  trusted  that  something  would  be 
done  to  improve  the  tenure  under  which  the  land  could  be  held,  and  give  them  an 
opportunity  and  sufficient  inducement  to  endeavor  by  combined  action  to  destroy 
the  rabbit  pe8t,and  render  the  land  once  more  fit  for  profitable  occupation. 

AVhether  the  lengthened  tenure  now  given  to  this  part  of  the  colony  wiU  enable 
the  desired  result  to  be  achieved  remains  to  be  seen. 

itwungnTAT.  MEASURES. 

During  the  past  three  years  the  ^vemment  has  expended  about ,  £80,000  in  Vic- 
toria on  the  extirpation  of  the  rabbit,  the  principal  means  used  being  poison,  such 
as  phosphorized  oats  and  wheat,  arsenic  mixed  with  bran  and  chaff,  and  bisulphide 
of  carbon. 

The  various  shire  councils  in  the  badly  infested  districts  have  also  adopted  similar 
means,  though  in  the  majority  of  cases  the  rabbit  act  has  not  been  strictly  enforced, 
many  of  the  shires  not  being  in  a  position  to  incur  the  extra  expense  necessary  to 
do  so. 

In  addition  to  the  means  above  mentioned,  tlie  councils  have  arranged  for  the 
purchase  of  rabbit-skins  or  ears  and  scalps,  and  have  been  assisted  by  tlie  govern- 
ment to  the  extent  of  a  bonus  of  Sd,  per  dozen  on  all  skins  or  ears  and  sc&\\)s  pur- 
chased by  them.  From  various  reports  published  at  various  times  in  the  papers,  and 
inquiries  made,  the  number  of  rabbits  destroyed  has  been  considerable,  at  least 
157,000  dozen,  equal  to  1,884,000  scalps  and  ears  and  skins,  being  paid  for  in  less 
than  two  years;  the  St.Armand  and  Swan  Hill  shires  being  the  larg<it  purchasers. 

In  tlie  Colac  and  Caraperdown  diatrict  a  preserving  factory  was  started  somefe^ 
years  back,  and  operations  carrietl  on  with  vigor,  the  factory  working  each  year  for 
alx)ut  six  months,  from  March  to  October,  and  during  that  period  purchasing  from 
750,000  to  1,0(X>,000  rabbits,  the  price  paid  being  alx)ut  2^.  6d.  per  dozen.  These  rab- 
bits are  nearly  all  obtained  frcim  the  stony  rises  and  surrounding  districts,  as  they 
cannot  be  sent  to  the  factory  in  proper  condition  from  any  great  distance. 
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e  sum  voted  this  year  by  parliament  for  rabbit  extirpation  is  £10,000,  and  I  learn 
the  Sydney  papers  that  in  New  South  Wales  no  less  than  £74,000  has  been 
1  for  the  same  work  and  in  South  Australia  the  amount  is  £30,000;  so  that  it 
be  seen  that  Victoria  is  by  no  means  the  greatest  sufferer,  more  especially  as 
s  at  the  ex{)ense  of  labor  and  material  on  crown  lands  in  pastoral  occupation 
all  as  crown  lands  unoccupied. 

e  number  of  skins  exported  from  Victoria  during  1888,  aB  near  as  can  be  ascer- 
d,  was  4,000,000,  and  the  area  of  land  more  or  less  infested  is  about  20,000,000 

kving  eiven  the  above  sketch  anent  the  introduction,  spread  of,  and  damage  done 
le  rabbits,  I  will  now  give  a  few  particulars  respecting  their  fecundity  and  the 
odfl  and  means  employed  to  destroy  them. 

places  where  the  pest  is  numerous  they  can  be  considerably  reduced  by  trap- 
nun  ting  with  dogs,  and  shooting;  but  these  methods  are  expensive,  slow,  and 
aever  more  than  thin  them  out,  leaving  plentv  to  multiply  again.  It  can  be 
ted  on  good  groimds  that  one  pair  of  rabbits  will,  under  most  favorable  circum- 
ies,  increase  ui  two  and  a  half  years  to  the  enormous  number  of  2,000,000;  this 
nuning  the  district  suits  them.  But,  allowing  that  they  onlv  increase  to  one- 
h  that  number,  it  may  be  easily  seen  how  necessary  it  is  to  be  continually  on 
ratch  to  destroy  them. 

omphorized  oats  are  much  superior  to  trapping  in  results,  and  less  expensive; 
infortunately  exoerience  proves  that  the^  will  not  always  eat  this  grain,  and 
I  grass  is  at  all  plentiful  tne  rabbit  deems  it  a  much  greater  delicacy.  Singular 
y,  nhosphorized  oats  are  not  found  effective  in  all  parts,  instances  being  well 
m  in  which  that  i>oison  has  been  greedily  devoured  in  one  district,  whilst  at  the 
«  time  in  an  adjoining  one  nothing  would  induce  the  pests  to  touch  it — ^bran, 
\  and  arsenic  being  preferred.  Neither  of  the  latter  mixtures  can,  however,  be 
with  any  effect  in  wet  or  damp  weather. 

senic  and  carrots,  or  phosphorized  wheat,  have  also  been  found  effective  when 
>ther  poisons  mentioned  fiul. 

jn  informed  by  the  Hon.  A.  Morrach,  secretarv  for  lands,  that  there  are  about 
niles  of  rabbit-proof  wire-net  fencing  erected  m  this  colony  of  Victoria,  at  an 
age  coet  of  £80  per  mile. 

le  estimated  damage  by  rabbits  would  be  difficult  to  ascertain,  but  it  may  be 
iy  stated  that  during  the  last  ten  years  tlie  loss  caused  by  the  pest  through  de- 
ie  in  carrying  capabilities  of  land,  destruction  to  crops,  loss  of  rents,  &c.,  would 
ant  to  at  least  £3,000,000  sterling. 

JAMES  M.  MORGAN, 

^  Consui-GenmiZ.* 

UTED  States  Consulate-General, 

Melbourne,  October  5, 1886. 

n  New  Zealand  the  legislature  took  the  matter  in  hand  in  1876 
I  began  the  enactment  of  a  series  of  stringent  laws  for  the  sup- 
ssion  of  the  rabbit  scourge. 

wners  and  occupiers  of  land  are  compelled,  under  a  penalty,  to  take  efficient 
« to  clear  their  property  of  rabbits  on  receiving  notice  to  that  effect  from  the 
wctor  of  their  district;  and  continued  neglect  or  such  notice  gives  the  inspector 
ght  to  take  whatever  steps  he  may  deem  necessary  for  the  destruction  of  the  rab- 
't  and  to  recover  the  cost  summarily  from  the  defaulting  owner,  in  addition  to 
penalty.  The  statute,  moreover,  exempts  from  taxation  all  dogs  certified  to  by 
Inspector  as  kept  solely  for  the  purpose  of  destroying  rabbits;  and  imposes  a  pen- 
jr  for  the  destruction  or  capture  of  ferrets,  weasels,  or  such  other  animals  as  may 
officially  proclaimed  to  be  the  natural  enemies  of  the  rabbit. 

In  1881  more  than  500,000  acres  of  sheep  runs  were  abandoned 
I  account  of  the  rabbits,  and  the  loss  to  the  exports  of  the  colony 
aa  calculated  to  be  $2,500,000  per  annum;  and  it  was  estimated  that 
pwards  of  180,000,000  rabbits  were  killed  in  New  Zealand  in  little 
ver  three  years. 

^Manv  cases  might  be  cited,  prominent  among  which  is  that  of  the 
:^gnsh  Sparrow,  to  show  that  the  transplanting  of  a  naturally  pro- 
^c  species  to  a  country  where  the  conditions  for  its  existence  are 

*U.  8.  Ck)nsnlar  Reports  for  December,  1886,  Vol.  XX,  No.  72,  pp.  482-484. 
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favorable  gives  it  a  peculiar  impetns  and  enables  it  to  crowd  oxi 
supersede  the  indigenous  related  species.  Hence,  while  there 
positive  evidence  to  show  that  the  European  Rabbit  would  be 
the  curse  in  this  country  that  it  is  in  Australia  and  New  Zealan< 
there  is  no  proof  to  the  contrary,  and  its  introduction  here  woul 
to  say  the  least,  an  unnecessary  and  hazardous  exj)jBriment. 

The  Babbits  of  the  United  States. — We  certainly  have  ei 
rabbits  of  our  own — at  least  a  dozen  native  species — and  the  i 
they  inflict  upon  our  agricultural  industries  is  by  no  means  insi 
cant.  In  the  grape  growing  districts  of  California  rabbits 
much  damage  by  gnawing  the  vines  that  in  many  cases  it  has 
found  necessary  to  inclose  the  entire  vineyard  with  rabbit-proo: 
netting,  the  cost  of  which  is  very  great. 

In  the  San  Francisco  (Cal.)  Weekly  Bulletin  of  February  16^ 
it  is  stated  that  for  a  number  of  years  Messrs.  Grimsley  and  . 
have  been  in  the  habit  of  poisomng  Jack  Rabbits  "by  thous; 
on  their  places  near  Tul6  River,  thus  averting  the  loss  of  thou 
of  dollars.  Mr.  Miner  estimate®  the  number  of  rabbits  he  has 
in  this  way  "at  not  less  than  twenty  thousand,  and  he  thinfc 
during  this  season  not  less  than  two  thousand  dozens  have 
killed  by  dogs  and  hunters  along  the  river,  many  of  which  hav( 
shipped  to  fame  dealers  in  San  Francisco.  From  this  state: 
which  is  fully  sustained  by  others,  some  idea  of  the  magnitude  < 
evil  can  be  formed.  Mr.  Dewey,  near  Tulare,  has  h^  a  him 
the  early  part  of  the  season  who  lolled  usually  four  or  five  dc 
day  and  shipped  them  to  the  city.  He  says  he  has  twenty  ac 
young  alf alia  of  last  year's  sowing,  the  growth  of  which  the  rs 
got  away  with  almost  entirely  during  the  winter  months,  cans 
loss  during  the  whole  season  of  not  less  than  $500." 

Mr.  WiUson  G.  Nowers,  of  Beaver  City,  Utah,  writes  to  th^ 
partment,  under  date  of  February  1,  1887,  as  follows: 

In  regard  to  mammals,  the  most  common,  and  by  far  the  most  destmctiTe 
hare,  or,  as  it  is  usually  denominated,  rahhit.  At  times  its  ravages  are  enoi 
as  it  sweeps  down  from  the  bench-lands  and  8age-i)lains  in  myriads,  devouri 
tire  fields  of  cereals.  This  was  the  case  last  year  in  this  and  adjoining  co 
where  its  depredations  amounted  to  several  tnousand  dollars,  and  some  lani 
this  county  lost  from  this  source  alone  their  entire  crop  of  small  grain.  At  1 
ville,  this  county,  not  more  than  one-third  of  the  crop  was  harvested.  At  I 
ville  nearly  the  total  crop  was  taken;  at  GreenviUe  about  one-half,  and  h 
Beaver)  about  the  same  proportion;  and  the  crops  in  Iron  County,  on  the  sc 
us,  were  damaged  to  about  the  same  extent. 

Our  mode  of  destroying  these  pests  is  to  select  two  captains,  who  choose  thei 
eiates  from  the  community,  and  form  two  attacking  parties,  and  raid  the  o 
with  fire-arms,  clubs,  and  dogs,  killing  every  rabbit  caught  sight  of.  In  8om< 
the  slaughter  has  amounted  to  nearly  one  thousand  by  each  side.  These  rai 
made  on  every  favorable  opportunity,  after  a  snow-storm,  if  possible,  or  men 
no  snow  falls. 

About  nine  years  ago  the  country  was  overrun  by  these  rabbits,  but  after  ^ 
three  seasons*  ravages  they  became  so  scarce  that  hardly  a  representative  wa 
seen.  They  were  infested  with  large  grubs  in  the  head,  resemblinK  those  som 
found  in  the  backs  of  cattle.  These  grubs  invariably  put  an  end  to  their  vi 
If  this  enemv  had  not  attacked  the  rabbits  it  is  probable  that  the  latter  woul( 
produced  a  dearth  in  the  land. 

E.  C.  S.  Foster,  M.  D.,  of  Russell,  Kansas,  writes: 

Rabbits  are  very  destructive  to  fruit  trees;  they  eat  off  the  bark  during  the ' 
months.    The  damage  done  is  serious. 

Mr.  W.  Head,  of  Bristow,  Iowa,  writes: 

Rabbits  are  injurious  to  fruit  trees.  During  the  winter  they  gnaw  the  barl 
often  completely  girdling  an  apple  tree,  which  of  course  kills  it.  I  consider  tl 
serious,  as  I  have  seen  a  great  many  apple  trees  killed  in  this  way. 
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Mr.  William  J.  Howerton,  of  Florence,  Ariz.,  writes: 

Tlie  little  cotton-tail  rabbit  of  this  country  oocanons  some  damage  by  barking  the 
roim^  growth,  but  the  damage  is  of  comparatirely  little  consequence  and  is  chiefly 
aone  in  the  winter  months. 

Mr.  John  S.  Harris,  of  La  Crescent,  Minn.,  writes: 

Hares  often  do  serious  damage  to  trees  and  shrubs.  Some  seasons  acres  of  YOimg 
forest  trees  are  barked  by  them.  Maple  and  apple  trees  suffer  most  from  theu*  dep- 
redations. 

Mr.  J.  W.  Johnson,  of  Meriwether,  S.  C,  writes: 

Gardens  are  sometimes  injured  to  a  great  extent  by  rabbits.  They  are  particu- 
Iirlj  fond  of  younp^  cabbage,  collard,  and  pea-plants;  they  also  gnaw  the  stalks  of 
cabbage  and  collarois  in  the  winter.  They  are  more  injurious  if  the  winter  is  seyere 
than  when  the  weather  is  mild.  They  are  very  injurious  to  fruit  trees  in  the  win- 
ter; they  gnaw  the  bark  from  the  ground  up,  as  far  as  they  can  reach.  Unless  the 
trees  are  protected  they  will  often  ruin  a  whole  orchard  of  apple  trees. 

Mr.  J.  C.  Linville,  secretary  of  the  Agricultural  and  Horticultural 
Society  of  Gap,  Pa.,  writes: 

Babbits  are  very  destructive  during  deep  snows.  They  gnaw  off  the  bark  above 
the  snow  line,  and  cut  off  small  trees  as  thick  as  a  lead  pencil.  They  seldom  girdle 
peach  or  cherry  trees,  unless  apple  trees  are  not  at  hand.    The  loss  is  very  great. 

Mr.  Thomas  Mikesell,  of  Wauseon,  Ohio,  writes: 

'  SabbitB  peel  smaU  apple  trees  and  also  eat  off  the  twijgs.    Theypeel  other  trees  and 
ibubs,  the  elder  in  puticular.    The  damage  is  sometunes  very  seoious. 

Mrs.  A.  L.  Peabody,  of  Denver,  Colo.,  writes: 

In  the  vicinity  of  Grand  Junction  the  rabbits  have  injured  young  fruit  trees  to 
(joite  an  extent.    It  was  done  during  the  winter. 

Mr.  F.  M.  Powers,  of  Angola,  Ind.,  writes: 

^  Babbits  are  destructive  to  vines  and  to  small  fruits,  such  as  raspberries.    They 
injure  young  fruit  trees  by  girdling  and  eating  the  bark. 

Mr.  William  H.  Madison,  of  East  Enterprise,  Ind.,  writes: 

Rabbits  destroy  many  youn^  trees,  especially  apple  trees,  by  gnawing  the  bark  and 
thns  girdling  them.  This  is  done  in  the  winter  wnen  snow  is  on  the  ground.  They 
do  some  diunage  to  com  in  the  field,  but  not  to  a  serious  extent. 

Mr.  E.  L.  Reynolds,  of  Westville,  Ind.,  writes: 

tike  gra^  rabbits  make  their  home  along  the  hedges,  in  thickets,  and  in  the  tim- 
Iwr;  thev  mcrease  rapidly  and  are  the  pests  of  young  fruit  trees.  They  are  very 
plentiful  in  this  part  of  the  State,  but  their  numbers  are  kept  within  bounds  by  the 

mnters. 

Mr.  N.  W.  "Wright,  of  Farmland,  Ind.,  writes: 

Rabbits  gnaw  the  bark  from  apple  and  pear  trees  in  the  f aU  and  winter.  The 
wage  has  been  serious  in  many  instances. 

Mr.  E.  S.  Beach,  of  Valparaiso,  Ind.,  writes: 

Rabbits  injure  trees  in  the  winter,  when  there  ia  a  heavy  f aU  of  snow  on  the  ground ; 
us  sometimes  quite  serious. 

Mr.  J.  C.  Donaldson,  of  Qilbertsville,  N.  T.,  writes: 

Rabbits  are  injurious  to  grain  crops,  both  by  consuming  the  grain  and  by  tramp- 

ta^Kitdown. 

Mr.  p.  Eveland,  of  Ferry,  Iowa,  writes: 

Rabbits  are  injurious  to  trees.    They  are  most  destructive  in  winter. 

Mr.  George  R.  Prescott,  of  Gait,  Canada,  writes: 

^aJ*it8  do  some  injury  to  vegetables,  but  not  to  a  serious  extent. 
Mr.  R.  Elliott,  of  Plover  Mills,  Canada,  writes: 

Rabbits  eat  herbage,  chiefly  clover.    They  girdle  and  bark  all  sorts  of  young  trees 
'™'«ig  the  winter. 
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Mr.  L.  W.  Suilot,  of  Salem,  OUo,  writes: 

BabbitB  eat  apples  and  the  leaves  of  the  Swedish  turnips;  loss  trifling. 

Mr.  I.  H.  Shank,  of  Hickory,  W.  Va.,  writes: 

Rabbits  sometimes  eat  fallen  apples,  but  the  loss  is  trifling.  Thej  gnaw  the  tnmb 
of  young  apple  trees,  thus  killing  quite  a  number. 

Mr.  William  West,  of  Chelialis,  Wash.  Ter.,  writes: 

Rabbits  occasionally  injiure  apple  trees  by  eating  the  bark  during  the  winter,  but 
the  loss  is  trifling. 

Mr.  J.  C.  Oavener,  of  Gainesville,  Tex.,  writes; 

Rabbits  .are  very  destructive  to  English  peas;  they  like  cabbage  also.  ThejaM 
liable  to  damag^  neady  all  kinds  of  fruit  trees,  and  all  soft-rooted  forest  and  abide 
trees,  by  gnawmg  their  roots  in  two.  They  girdle  or  gnaw  the  bark  from  the  oollir 
of  young  peach,  apple,  pear,  and  plum;  and  sometimes  Bois  d'aro  hedges  are  dam- 
aged by  them.    They  are  worse  when  the  grotmd  is  frozen  or  covered  witli  mow. 

Mr.  H.  W.  Bucknmn,  of  Qlenwood,  Cal.,  writes: 

Rabbits  eat  squashes,  melons,  and  cucumber^,  both  the  young  plant  and  thefnit 

Mr.  David  H.  Herman,  of  Willows,  Dak.,  writes: 

Hares  and  rabbits  gnaw  young  fruit  trees  in  winter. 

•  

Mr.  W.  R.  McDaniel,  of  Faceville,  Ga.,  writes: 
Rabbits  eat  garden  peas.    The  loss  is  serious* 

THE    IMPORTATION    OF    BXOTIO    SPBCIBS    SHOULD    BE   GOVE&NSD  BY 

LAW. 

The  great  calamity  that  has  befallen  our  agricultural  industries  in 
the  importation  of  the  English  Sparrow,  ana  the  threatened  danger 
from  the  introduction  of  the  European  Rabbit,  should  serve  as  timely 
warnings  to  an  intelligent  people  and  lead  to  legislation  restricting 
the  importation  of  foreign  oiras  and  mammals. 

It  seems  desirable  that  a  law  be  enacted  conferring  upon  the  Com- 
missioner of  Agriculture  the  power  of  granting  or  witnholding  per- 
mits for  the  importation  of  birds  and  mammals,  except  in  the  case  of 
domesticated  species,  certain  song  and  cage  birds  (to  be  specificaDy 
enumerated),  and  species  intended  for  exhibition  in  ssoological  gar- 
dens, menageries,  and  museums,  which  may  be  brought  in  without 
special  permits. 

The  question  of  the  desirability  of  importing  species  of  known 
benejScial  qualities  in  other  lands  is  one  which  sooner  or  later  must 
force  itseli  upon  our  notice  •  and  it  is  highly  important  that  when 
such  experiments  are  made  they  should  be  conducted  by  or  under  the 
control  of  the  Department  of  A^griculture.  And  it  mav  be  suggested 
that  isolated  areas,  such  as  islands  of  suitable  size  ana  character,  be 
selected  for  this  purpose,  so  that  the  spread  of  the  species  may  he 
prevented  if  the  result  renders  this  course  desirable. 

WAsmNGTON,  D.  C,  February  20, 1886. 

C.  HART  MERRIAM. 
Chief  of  Division  of  Ornithology  and  Mammalogy* 

Hon.  Norman  J.  Colman, 

Cominissioner, 
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[  have  the  honor  to  hereby  present  the  report  of  the  Division 
ology ,  giving  a  synopsis  of  its  work  from  its  establishment  iin- 
^resent  time.  Tne  act  of  Congress  which  created  it  took  effect 
'  1,  1886,  and  my  appointment  as  chief  dates  from  that  dayi 
work  is  new  and  untried^  so  far  as  the  Department  is  con- 
except  that  which  Mr.  William  Saunders,.  Superintendent  of 
dens  and  Grounds,  has  done  voluntarily,  and  without  the  aid  of 
opriaition,  there  has  been  no  precedent  to  follow  or  estabUshed 
action  to  which  I  might  conform  my  labors.  I  cannot  say  less 
at  I  feel  highly  honored  in  having  been  chosen  to  conduct  this 
md  its  responsibilities  are  deeply  felt  by  me.  The  f ruit^grow- 
ustry  of  the  United  States,  from  all  that  we  can  gather  by  the 
md  mefficient  means  at  hand,  amounts  to  between  two  and 
Lundred  millions  of  dollars  annually.  It  is  estimated  by  sev* 
ref  ul  observers  that  there  is  at  least  as  much  more  in  value 
insect  depredations,  by  mistakes  made  in  planting  unsuitable 
»,  and  in  ignorantly  caring  for  the  fruit-bearing  trees,  vines, 
nts  of  the  U  nited  States,  a  great  share  of  which  might  be  saved 
people  with  comnaratively  little^  outlay  of  means  and  labor  if 
entiy  applied.  To  gather  such  information  and  distribute  it 
inly  within  the  legiiimate  province  of  this  division,  and  is  one 
nam  points  towards  which  we  hope  to  make  progress.  It  is 
easure  that  I  have  began  this  work,  which  accords  so  well  with 
lings  and  my  chosen  uf  e-work,  because  I  find  the  jpomologists 
rticulturists  all  over  the  coimtry  bidding  me  good  cheer.  V  ery 
)f  the  leading  fruit-growers  and  life-long  experimenters  in 
al  i)omology,  as  well  as  those  of  a  more  scientific  turn,  have 
ae  much  encouragement  by  offering  their  grounds  and  personal 
to  help  on  the  work. 

heads  of  the  experimental  departments  of  all  the  agricultural 
s  visited  or  corresponded  with,  have  been  equally  favorable  and 
us.  The  various  rural  papers  of  the  country  have  also  offered 
ervices. 

dderable  work  has  been  done  in  the  way  of  gathering  speci- 
)f  fruits  and  making  drawings  and  accurate  descriptions  of  the 
or  future  use  by  the  Department.  Many  orchards,  vineyfiw^ds, 
:perimental  grounds  have  been  visited,  and  information  gath- 
y  myself  from  personal  observation. 

THE  FUTURE  OP  THB  DrvISION. 

^  that  the  division  has  been  established,  it  is  hoped  that  some- 
of  permanent  value  for  the  fruit-growers  of  the  entire  country 
)e  done,  although  the  present  appropriation  will  not  permit  the 
mmation  or  even  the  introduction  of  plans  that  must  oe  carried 
ffect  if  the  division  shall  fully  serve  the  purpose  for  which  {t 
Qfltituted. 

(259) 
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A  system  for  the  collection  of  statistics  should  be  inangorated  Ij 
which  might  be  learned  the  real  facts  as  to  the  magnitude  of  our  porno- 
logical  industry — ^its  progress  and  its  possibilities.  The  production 
and  consumption  by  our  people  of  fruits,  both  fresh  and  preserved, 
is  in  value  and  extent  scarcely  less  than  that  of  the  cereals;  and  it 
seems  proper  that  similar  attention  be  given  to  the  collection  and 
dissemmation  of  information  concerning  fruits. 


EXPORTS  VERSUS  IMPORTS. 

The  United  States  contains  some  of  the  largest  and  best-adapted 
fruit-producing  regions  of  the  world,  and  foreign  markets  should  be 
investigated,  with  a  view  to  the  benefit  of  the  home  producer.  This 
is  especially  applicable  to  that  best  of  all  fruits,  the  apple.  And  now 
that  the  evaporation  of  fruit  has  become  so  successful,  it  is  highly 
important  tnat  we  avail  ourselves  of  every  means  to  increase  our 
exports  of  fruit  products.  Already  a  considerable  advance  has 
been  made  in  the  production  of  citrus  fruits,  and  as  this  branch  of  our 
pomological  industry  is  only  in  its  infancy,  it  is  hoped  that  we  may 
in  time  DC  able  in  a  great  measure  to  avoid  the  necessity  of  import- 
ing these  fruits.  There  are  also  many  other  fruits,  such  as  the 
g[uava.  olive,  pineapple,  and  cocoa-nut,  which  need  the  si)ecial  atten- 
tion of  our  Government  to  encourage  and  advance  their  culture. 

COLLECTION  AND  DISTRIBUTION  OF  VARIETIES. 

Many  of  our  choicest  fruits  have  been  found  in  obscure  parts  of 
this  country  and  some  in  foreign  countries^  and  no  doubt  there  are 
others  of  equal  or  better  qualities  that  remain  unknown  to  our  people 
because  of  the  lack  of  proper  investigations.  All  such  fruits  should 
be  sought  out  and  at  once  placed  in  the  hands  of  the  people  for  trial, 
and  this  work  can  be  successfully  done  by  this  division,  provided 
means  are  allowed.  This  would  add  considerably  to  work  of  this 
kind  now  being  performed  in  a  limited  way  by  the  Department  and 
add  greatly  to  its  usefulness. 


SUMMARY  OF  INVESTIGATIONS. 

In  accordance  with  your  orders,  on  the  6th  day  of  August,  1886, 1 
proceeded  from  my  home  at  Geneva,  Eans.,  to  attend  the  meeting 
of  the  Central  Texas  Horticultural  Society  at  Fort  Worth,  and  io 
visit  such  other  places  as  I  thought  best  in  that  State  in  making 
pomological  investigations.  I  there  found  assembled  a  ffoodly  nuin- 
Der  of  the  workers  and  thiiJs:ers  who  are  interested  chiefly  i^ 
pomology.  Although  this  was  just  at  the  close  of  a  drought  of 
exceptional  severity  in  that  State,  there  were  shown  upon  the  ex- 
hibition tables  many  fine  specimens  of  luscious  peaches,  pears» 
plums,  grapes,  and  berries.  From  the  statements  made  by  th(^ 
present  1  learned  that  in  Texas  peaches  can  be  eaten  fresh  from  the 
tree  from  May  to  December  if  care  is  given  in  the  selection  of  van^ 
ties.  Indeed,  the  peach  is  one  of  the  most  popular  fruits  gTOvn^ 
j,hat  State,  as  it  nearly  always  bears  a  good  crop,  and  the  fruit  is  of  the 
very  highest  quality.  The  choicest  variety  grown,  and  the  one  that 
brings  the  highest  price  in  market,  is  the  Chinese  Cling.    It  is  very 
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ge,  of  a  creamy  white  color,  often  slightly  blushed,  and  of  a  very 
eet  and  delicate  flavor.  Of  grapes  there  was  a  very  fine  exhibit, 
dging  from  the  specimens  upon  the  table,  from  what  was  testified 
the  meeting,  and  from  what*  I  saw  in  vineyards  visited  in  several 
rts  of  the  State,  it  is  safe  to  sajr  that  nearly  ail  varieties  of  native 
nerican  grapes  and  some  foreign  varieties  do  remarkably  welL 
)t  and  mildew  are  prevalent  to  some  extent,  but  not  to  such  a  aamag- 
5  degree  as  in  many  other  States.  This  is  owine^  to  the  drier  condi- 
>n  of  the  atmosphere.  In  several  vineyards  the  Triumph,  which 
a  varietv  that  usually  succeeds  poorly  in  the  North,  was  seen  bear- 
^  very  large  clusters  in  abundance.  Here  the  Herbemont,  which 
too  tender  for  the  Northern  States^  seems  to  be  at  home.  Among 
a  plums,  Kelsey's  Japan  is  perhaps  now  attracting  more  attention 
Texas  than  any  other  variety.  It  has  been  p&nted  there  in  a 
oited  way  since  1885,  but  in  only  one  or  two  cases  has  fruit  been 
ticed ;  indeed,  it  could  not  be  expected  on  trees  so  young,  although 
is  an  early  bearer.  In  some  cases,  towards  the  northern  Ime  of  the 
Ate,  the  trees  were  reported  tender.  Special  notes  upon  this  fruit 
U  be  found  in  another  part  of  this  rejwrt. 

Prunus  Simonii  is  another  new  variety  that  was  well  reported  by 
.  who  had  experience  with  it.  I  saw  it  growing  in  several  portions 
Texas,  and  for  that  matter  in  many  otner  States,  and  in  all  cases 
bAs  proven  a  hardy  and  a  thrifty  grower.  However,  its  very  receni; 
krodxiction  has  prevented  the  oearing  of  fruit  so  far,  except  in  a 
ry  few  cases.  Perhaps  the  best  information  that  can  be  given  is 
quote  the  words  of  Prof.  T.  V.  Munson,  of  Denison,  Tex.,  on  whose 
ounds  I  saw  the  largest  trees: 

Lt  fruited  witii  me  in  1885  for  the  first  thne,  probably  the  first  in  the  United 
ites.  The  fruit  when  ripening  shines  like  apples  of  gold,  becoming  a  rich  Ter- 
ilioQ  when  tuhj  ripe.  It  ripens  shortly  after  wild  QcSee,  and  showed  no  defects 
nn  attacks  of  curculio  or  rot,  which  were  very  abundant  in  1885  and  destroyed 
i  my  blue  plums.  It  is  very  firm  and  meaty,  equal  to  any  blue  plum  I  have 
BT  ^ten,  and  will  carry  anv  desired  distance.  Tree  very  thrifty,  upright;  early 
kd  an  abundant  bearer;  hardy  in  Iowa,  and  endures  Texas  drought  to  perf  ection«  : 

The  Blackman  Plum,  which  has  been  very  generally  planted  for 
sveral  years,  has  not,  in  any  case  rejwrted,  been  known  to  Dear  fruit, 
Ithouffh  it  has  often  bloomed.  It  is  now  quite  well  proven  that  it 
1  a  hybrid  between  the  peach  and  plum,  and,  like  many  hybrids,  is 
terila  As  a  fruit-bearing  tree  it  is  a  failure,  and  should  not  be 
lanted  by  any  one. 

The  Japan  Persimmon,  where  it  is  hardy,  seems  to  be  steadily  win- 
ing its  way  into  the  favor  of  planters.  The  trees  are  often  tender 
rhea  young,  but  when  several  years  old  will  stand  rather  more  cold 
ban  figs.  In  the  southern  part  of  Indian  Territory  I  saw  a  tree 
ome  ten  feet  high  which  the  owner  told  me  had  tne  year  before 
»me  about  a  bushel  of  fruit,  and  which  then  had  on  it  several  large 
pecimens.  The  Japan  Persimmon  is  unlike  our  native  species  in 
hat  its  flowers  are  perfect — ^that  is,  have  both  stamens  and  pistils  in 
me  flower— while  ours  has  the  two  sexes  on  different  trees.  Apples 
Jeem  to  do  moderately  well  in  a  great  many  places  in  the  norwiem 
part  of  the  State,  but  late  keepers  are  very  scarce.  The  Ben  Davis 
^ms  to  be  one  of  the  best  for  that  section.  As  the  center  of  the 
State  is  approached  the  climate  becomes  too  warm,  and  apple  culture 
^  to  be  abandoned.  Dallas  is  the  name  of  a  new  blackberry  that 
<>nginat6d  near  the  city  of  that  name,  and  is  grown  quite  largely  and 
very  successfully  in  that  locality. 
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The  Olive  is  growing  at  Mr.  Nat.  Stephens's  place,  at  Forney.  Kauf- 
man County,  and  so  far  with  every  prospect  of  success.  I  had  the 
pleasure  of  seeing  the  Post  Oak  Grape,  or,  as  it  is  scientifically  known, 
Vtti8  Lincicumii,  growing  and  bearing  in  its  native  habitat.  By 
mAny  this  species  is  confounded  with  V,  cestivalis^  but  it  is  now  gen- 
erally conceded  to  be  distinct.  It  is  found  ^'owing  in  the  same  local- 
ities and  soils  as  the  Post  Oak,  and  hence  its  name.  It  is  confined 
to  high  and  often  rocky  lands,  but  develops  the  finest  fruit  along 
little  ravines  near  small  rivulets.  It  is  never,  or  very  rarely,  seen  in 
the  low  bottom-lands.  Its  roots  are  very  deep,  and  a  severe  drought 
has  little  effect  on  its  growth.  The  territory  in  which  it  is  found 
comprises  Northeastern  Texas,  Eastern  Indian  Territory,  Western 
Arkansas,  Southwestern  Missouri,  and  a  small  portion  of  Southeast- 
em  Kansas.  On  the  higher  lands  of  this  region  it  spreads  its  thrifty 
branches  and  runs  over  low  bushes,  and  is  sometimes  found  climbing 
to  the  tops  ot  trees.  This  latter,  however,  is  rather  rare,  as  its  growth 
is  generally  low.  It  is  often  seen  growing  in  open  forests  where  tiew 
is  grass  enough  to  feed  the  annual  fires,  and  these  frequently  kill  the 
vines  to  the  ground,  but  their  hardy  nature  enables  them  to  survive 
and  throw  out  numerous  sprouts  from  the  base,  much  like  a  stool  of 
the  Black-cap  Raspberry  The  fruit  varies  in  color  from  deep  black 
to  pale  red,  and  even  green.  Sometimes  the  clusters  are  very  long 
ana  loose,  and  others  are  as  compact  as  the  Elvira.  The  berries  also 
vary  in  size  and  shape,  but  are  usually  about  like  the  Clinton.  Theii 
taste  is  c^ten  rather  sour  and  astringent,  but  occasionally  a  variety  is 
found  ot  mUd  and  delicate  flavor.  Some  that  I  gatherea  were  about 
equal  to  the  Concord,  and  many  of  them  better  than  the  Clinton.  One 
very  promising  feature  of  their  flavor  is  the  entire  freedom  from  the 
foxiness  that  is  so  objectionable  in  all  the  varieties  of  V.  lc^>rusca> 
The  season  of  ripening  of  the  different  varieties  is  so  varied,  that  at 
least  six  weeks  elapse  oetween  the  earliest  and  latest. 

Stranffe  as  it  may  seem,  it  is  tifrae  that  until  within  the  last  few  years 
no  one  or  the  great  army  of  horticultural  experimenters  has  attempted 
to  cultivate  or  improve  the  varieties  of  this  species,  and  it  seems  the 
more  particularly  strange  when  we  consider  that  of  all  the  known 
species  of  the  Vitis  family  this  is  the  most  productive  of  wild  vari- 
eties of  high  Quality.  To  this  any  one  who  knows  our  native  grapes 
and  has  traveled  through  the  forests  within  the  territory  named  will 
bear  me  witness.  But  now  we  have  a  gentleman  of  the  most  emi- 
nent ability,  both  scientific  and  practical,  in  the  person  of  Prof.  T.V. 
Munson,  who  has  taken  the  matter  in  hand.  He  has  not  only  trans- 
planted to  his  vineyards  vines  of  the  best  wild  varieties  he  coxild  find, 
out  he  has  with  wondrous  care  cross-fertilized  these  with  some  of  our 
finest  cultivated  varieties,  and  has  grown  seedlings  from  this  fruit 
I  might  say  that  Professor  Munson  is  raising  a  new  race  of  erap^» 
and  with  the  most  promising  results  already.  He  has  several  seed- 
lings of  excellent  quality,  and  has  hundreds  more  that  are  yet  too 
young  to  fruit.  We  certainly  have  much  to  expect  from  this  race, 
and  especially  when  it  is  in  such  good  hands.  It  is  really  worth  a 
trip  to  Texas  to  see  Mr.  Munson's  rows  of  young  seedlings  and  to 
enjoy  the  benefit  of  his  intelligent  explanations.  We  are  quite  likdy 
to  gain  from  this  species  and  its  crosses  much  in  the  way  of  a  hard)' 
constitution  of  vine,  giving  it  ability  to  withstand  both  drought  anu 
cold.  Norton's  Virginia  is  the  nearest  approach  to  tlus  class  of  groP^^ 
it  being  a  pure  F,  cesttval'tis.  Mr.  Hermann  Jaerger,  of  Missouri^  fl*? 
also  been  experimenting  with  varieties  and  croaaes  of  Vitis  L%f^' 
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iti  for  some  few  years.  He  has  grown  a  few  varieties  from  cross- 
ilized  seed  that  produce  fruit  of  good  character.  These  two  pomo- 
ical  experimenters  are  working  each  with  an  understanding  of 
sit  the  other  is  doing,  and  it  is  to  he  expected  that  something 
A  will  result. 
kx)n  after  my  return  to  my  home  near  Geneva,  Kans.,  that  being 

headquarters  at  that  time,  I  was  directed  to  attend  the  meeting  of 
»  American  Horticultural  Society  at  Cleveland,  Ohio,  and  to  visit 
;h  other  iplaces  in  Ohio  and  Michigan  as  might  be  desirable  in 
r  pomolo^cal  investigations. 

Ji  compliance  therewith,  on  the  8d  day  of  September  I  started 
•  Ohio,  and  after  spending  several  days  at  the  old  hpme  of  our 
lOved  and  lamented  Dr.  Jonn  A.  Warder,  examining  his  orchards 
i  pomological  notes,  I  arrived  at  Cleveland,  where  the  meeting  was 
Id.  As  the  proceedings  of  that  meeting  have  been  quite  generally 
blished  in  the  papers  of  the  coimtry,  and  a  full  report  is  hi  process 
publication  by  the  secretary,  W.  H.  Ragan,  of  Greencastle,  Ind.. 
is  not  deemed  desirable  to  give  more  than  a  few  of  the  principal 
ints  of  interest. 

i£r.  J.  M.  Smith,  of  Green  Bay,  Wis.,  read  a  paper  showing  the 
iciency  of  drainage  and  thorough  cultivation  as  a  remedy  for 
3Ught.  He  is  one  of  the  most  successful  growers  of  strawberries 
d  other  small  fruits  in  the  United  States,  and  during  the  drought 
the  past  summer,  which  was  one  of  the  severest  ever  known,  by 
3  appUcation  of  these  two  principles  his  plants  retained  their  vigor 
d  bore  heavily.  Too  mucn  stress  cannot  be  laid  upon  these  two 
ints  in  practical  pomologj.  Underdraining  not  only  carries  off  a 
rplus  oi  water,  but  retains  the  soil  in  a  comparatively  uniform 
iie  as  regards  moisture ;  and  every  thoughtful  farmer  knows  that 
)quent  sfiiring  tends  to  the  same  end.  In  other  words  either,  or 
tter  yet  both,  of  these  methods  together  make  a  dry  soil  moister 
id  a  wet  soil  orier. 

In  the  discussion  of  the  strawberries  it  was  clearly  seen  that 
e  Crescent  had  the  greater  share  of  praise  as  a  practical  market  and 
Daily  berry  nearly  all  over  the  United  States  and  Canada.  In  the 
mth,  Neunan  is  one  of  the  leading  kinds.  Among  the  newer  ones, 
88ie  isperhaps  the  most  promising.  It  is  a  seedling,  originated  by 
r.  F.  W.  Loudon,  of  Janesville,  Wis.  The  Jewell  was  also  well 
K)k6n  of  by  nearly  all  who  had  tried  it. 

Among  blackberries  the  Snyder  seemed  to  be  as  well  spoken  of 
I  any,  its  extreme  hardiness  (for  the^older  Western  and  Northwest- 
m  States  especially),  productiveness,  and  good  quality  offsetting  its 
ooaU  size.  JCittatinny  holds  a  good  place  yet  in  public  esteem. 
Linonfi;  the  newer  kinds,  Minnewaska,  from  Mr.  A.  J .  Caywood,  of 
few  York,  is  likely  to  receive  favorable  notice.  It  is  large  and  very 
obust  in  growth,  even  more  so  than  Kittatinny,  and  much  the  same 
n  fruit.  Lucretia  Dewberry  is  very  early,  large  size,  and  productive, 
«it  it  is  said  to  be  very  difficult  to  pick  because  of  its  trailing  habit 
md  uriy  prickles.  It  is  also  not  of  nrst  quality  when  compared  with 
jood  Dlackberries. 

In  the  face  of  all  the  discouragements  from  Mildew  and  Black-Rot, 
^be  grape  elicited  much  discussion.  Leaving  all  the  older  sorts,  be- 
cause of  their  generally  well-known  characters,  both  good  and  bad, 
1  will  mention  a  few  of  the  newer  ones.  Niagara  andEmpire  State 
B6^  to  be  making  a  rather  even  race  for  the  leadership  among  white 
P&peB,    Indeed,  tney  seem^  from  what  I  have  heard  others  say  and 
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from  what  I  have  seen  and  know  from  observation,  to  be  an  advance 
upon  the  varieties  heretofore  grown.  Worden  is  likely  to  supplant  the 
Cfoncord,  as  it  is  several  days  earlier,  a  little  larger  and  better  in  (jual- 
ity ,  and  in  all  other  respects  fully  equal  to  that  old  standard  vanety. 
Ulster  is  a  red  grape  of  high  quality,  vigorous  in  vine,  and  a  re- 
markable keeper.  Poughkeepsie  is  also  a  red  jpape,  the  product  of  a 
cross  between  lona  and  Delaware,  and  of  fine  navor.  It  is,  however, 
a  little  below  medium  size,  and  is  not  a  strong  grower.  These  kst 
two  seedlings  were  originated  by  Mr.  A.  J.  Caywood,  of  Marlborough. 
K  Y. 

The  two  pears  that  seemed  to  engage  the  special  attention  of  the 
members  were  Keifer  and  Le  Conte.  Specimens  upon  the  tables 
showed  both  these  varieties  to  be  large  and  handsome,  and  although 
their  flavor  was  not  eqijal  to  such  standards  as  Sheldon  and  Bartlett, 
yet  they  were  passably  good.  Those  grown  in  the  Southern  States 
nave  much  less  of  that  peculiar  and  unpleasant  astringency  so  common 
to  the  Chinese  Sand  Pears  than  is  found  in  those  from  the  nortL  In 
the  exhibit  from  North  Carolina  were  many  fine  specimens  of  theLe 
Conte  that  would  challenge  the  admiration  of  any  one.  The  discus- 
sions elicited  the  fact  that  neither  of  these  is  exempt  &om  blight,  as 
some  have  claimed. 

Apples  were  of  course  shown  in  profusion,  though  there  were  no 
new  varieties  of  peculiar  interest.  It  was  a  surprise  to  a  great  many 
to  see  such  fine  displays  of  apples  from  the  South  as  were  shown  by 
Mississippi  and  North  Carolina.  It  has  been  usually  thought  that  in 
Mississippi  especially,  apples  could  not  be  grown  profitably,  but  this 
is  certainly  a  mistake.  Perhaps  in  a  commercial  sense  it  may  be  true, 
but  for  home  use  they  can  and  should  be  grown.  The  himer  lands 
of  Western  North  Carolina  and  Virginia  are  especially  well  adapted 
to  apple  culture.  There  they  may  be  grown  commercially  quite  as 
well  as  anywhere  in  the  United  States.  The  YeUow  Newtown,  which 
is  a  precarious  bearer  in  very  many  sections,  does  remarkably  well 
on  these  elevated  lands. 

After  the  meeting  had  closed  I  had  the  pleasure  of  visiting  the 
famous  vineyards  aoout  Euclid,  some  10  miles  east  of  the  city  of 
Cleveland.     No  locality  surpasses  this  for  the  production  of  Catawba 

grapes.  The  vineyards  are  planted  principally  on  the  slopes  facing 
ake  Erie,  but  many  are  on  the  plateau  between  the  foot  of  the  hills 
and  the  beach,  and  on  the  table-lands  above  and  back  of  the  steeper 
slopes.  From  the  summit  of  the  hill  above  the  village  of  Euclid  could 
be  seen  fully  three  thousand  acfes  of  ^neyards.  The  greater  part  of 
these  vineyards  are  set  to  Catawba,  Concord,  and  Delaware.  The 
Niagara  is  growing  here,  and  I  examined  one  vineyard  in  its  third 
year  that  was  heavily  loaded  with  fruit.  The  clusters  were  large  and 
well  formed,  and  impressed  me  fully  as  well  as  a  vineyard  of  the  same 
variety  that  I  had  seen  near  Fort  Worth,  Tex.  This  is  perhaps  the 
best  variety  of  white  grapes  to  plant  for  the  States  east  of  the  Kock7 
Mountains,  unless  it  be  tne  Empire  State. 

The  Michigan  Stat«  fair,  held  at  Jackson,  was  next  visited.  A  large 
and  very  fine  display  of  fruit  was  exhibited.  The  apple  can  be  seen  in 
its  glory  in  this  State,  but  the  show  of  plums  was  particularly  fine. 
They  were  mostly  from  the  noi*thwesterx3i  counties  of  the  southern 
peninsula.  Many  of  them  were  equal  in  size  to  those  grown  in  Cali- 
lornia,  and  of  the  highest  Quality.  Peaches,  pears,  ana  quinces  were 
also  shown  that  were  both  oeautif  ul  and  delicious.  There  were  ser- 
eral  new  varieties  of  grapes  on  exhibition.    Notable  among  these  W^ 
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roodmff .  It  is  of  the  species  V.  lahruscay  and  somewhat  resembles 
racnt  Amber,  but  is  much  better  in  quality.  Indeed  it  is  very  finely 
ivored  and  is  of  a  clear  amber  color.  The  berry  is  large  and  the 
tinch  medium  sized  and  compact. 

Mr.  C.  P.  Chidester,  of  Belleview,  showed  several  seedlings,  and 
tnong  them  one  of  very  superior  quality,  that  looked  much  like  Ca- 
kwba  and  tasted  like  Brignton.  It  was  named  Lyon  by  the  exam- 
ling  committee  in  honor  of  Mr.  T.  T.  Lyon,  the  noted  pomologist  of 
[ichigan.     It  is  well  worthy  of  further  trial. 

I  visited  several  places  of  interest  at  Grand  Rapids.  One  I^ilo 
orth  of  the  city,  on  a  high  hill,  I  saw  one  of  the  finest  vineyards  that 
;  has  ever  been  my  pleasure  to  see  anywhere.  It  was  in  a  high  state 
f  tilth,  and  the  vines  were  loaded  with  fruit.  Worden  was  the  most 
rofitable  variety  grown  there.  The  fruit  of  that  variety  was  mostly 
larketed,  but  some  of  the  vines  were  yet  loaded,  and  afforded  oppor- 
mitjr  to  see  how  it  did.  Certainly  it  is  all  that  the  Concord  can  claim 
3  be  in  every  respect,  and  more  m  some  particulars.  The  Concord 
a  this  vine.yard  was  barely  fit  to  market  when  I  was  there  (Septem- 
er  21),  but  the  Worden  was  nearly  gone.  Besides,  the  fnut  was 
wrger  and  better  flavored. 

A  peach  orchard  covered  the  crest  and  slopes  towards  all  points  of 
he  compass.  On  the  south  and  west  sides  and  on  the  crest  the  trees 
p'ere  eitner  dead  or  injured  by  the  winter  of  1885-'86.  The  greatest 
lamage  was  on  the  southern  slope.  On  the  northern  and  eastern 
ilopes  there  was  a  heavy  crop  of  fruit  then  on  the  trees. 

At  the  fair  then  in  progress  at  Grand  Rapids  I  saw  a  grand  display 
>f  quinces,  mostly  from  the  western  counties  of  the  State.  Plums 
w^ere  also  snown  equally  as  fine  as  those  seen  at  Jackson.  These  were 
mostly  from  the  region  of  Traverse  Bay,  to  the  northward,  and  near 
Mackmaw  Straits.  The  apples,  peaches,  and  pears  were  also  large 
and  luscious.  Making  my  way  northwestward  about  100  miles  far- 
ther, I  spent  some  days  in  examining  the  fruits  of  the  Grand  Traverse 
region. 

Here  quite  a  different  state  of  things  was  manifest.    The  condition 

of  all  fruits  was  much  later  than  that  in  the  regions  South.    The 

plum  crop  was  about  gone  at  that  time,  September  24,  but  I  could 

see  from  the  bent  and  oroken  branches  something  of  their  departed 

glory,  and  here  and  there  was  to  be  found  a  belated  specimen.     I 

took  much  pains  to  determine,  if  possible,  the  cause  of  their  success. 

I  examined  the  orchards  and  questioned  the  owners.     Some  had  used 

the  jarring  process  to  catch  the  curculio.    Others  had  sprayed  the 

trees  with  Paris  green  and  some  with  London  purple.     Occasionally 

one  had  tried  all  these  plans.    Many  had  done  nothing  to  prevent  the 

lavages  of  this  little  pestiferous  insect.     In  all  cases,  including  those 

^  which  no  remedy  had  been  tried,  a  crop  of  .plums  had  been  gathered. 

I  came  to  the  conclusion  that  nature  had  by  some  means  cut  short 

the  numbers  of  this  insect,  and  an  abimdance  of  fruit  had  been  the 

^^t.     But  I  was  assured  by  many  that  this  was  an  unusual  cir- 

cuDistance,  for  nearly  every  year  they  have  suffered  a  considerable 

^iminntion  of  the  yield  by  reason  of  the  curculio.     All  the  orchard 

^ts  seemed  to  be  flourishing.     Apple  trees  were  bearing  a  full  crop. 

Near  Manistee,  and  in  the  region  or  feear  Lake,  Frankfort,  Benzonia, 

^iid  Traverse  City  this  fruit  was  comparatively  free  from  insect  or 

tungous  affections.    Some  varieties,  such  as  Fameuse  or  Snow  and 

oyarr.  were  troubled  with  scab.    But  the  lighter  fungous  disease,  that 

pve  the  apples  a  dirty  appearance  in  the  South  and  West,  was  not^ 
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apparent.  It  is  too  cool  for  its  natural  development.  The  appl^of 
tnis  region  are  especially  good  keepers.  The  very  late  and  mild 
falls  enable  them  to  develop  size  and  color  and  yet  not  hasten  their 
ripening.  Indeed,  the  climatic  conditions  of  this  section  of  our  coun- 
try are  very  pecidiar,  and  I  may  say  very  favorable  for  many  kinds 
of  fruit.  I  gathered  Carolina  June,  and  Primate  apples  from  the 
trees  in  the  first  week  of  October  near  Benzonia,  and  Grimes  Golden 
and  Col  vert  were  quite  eatable  at  the  same  time.  The  Baldwin  does 
finely,  but  'the  Ben  Davis  and  Winesap  are  out  of  their  latitude. 
Pears  grow  luxuriantly.  Some  Sheldon  trees  that  I  saw  were  loaded 
with  specimens  that  would  grace  any  exhibition  table.  Peaches  also 
do  quite  well.  It  seemed  strange  to  gather  peaches  within  fifty  mik 
of  Mackinaw,  when  six  hundred  miles  soutn  of  there  the  cold  of  the 
previous  winter  had  killed  every  peach-bud.  The  secret  of  the 
whole  matter  is  the  influence  of  the  great  lakes  in  tempering  the 
atmosphere  in  winter,  so  that  it  is  not  so  cold  nor  so  dry  as  it  is  for 
manv  miles  south  of  such  influence.  Grapes' were  just  beginning  to 
ripen  when  I  left,  about  October  10.  However,  I  saw  some  very 
fine  little  vinevards  ot  Delaware  and  Agawam,  in  which  there  was 
no  sign  of  mildew,  black-rot,  or  any  disease.  The  vines  and  fruit 
looked  as  clean  and  bright  as  if  they  had  been  washed  every  day. 
However,  it  is  rather  too  far  north  for  successful  grape  culture,  except 
in  very  peculiar  situations  on  southern  and  eastern  slopes. 

Before  returning  to  my  headquarters,  I  proceeded,  under  direc- 
tions, to  Springdale,  Ark.,  where  was  being  held  a  fair  of  the  Ar- 
kansas State  Horticultural  Society.  This  place  is  in  the  northwest- 
ern portion  of  the  State,  and  in  the  midst  of  the  best  apple-growing 
counties. 

In  size  and  beauty  the  apples  of  this  section  can  rarely  be  equaled. 
because  the  soil  ana  climate  are  well  adapted  to  their  growtn;  and 
much  attention  is  now  being  given  to  this  branch  of  pomology  by 
the  farmers.  One  thing  that  interested  me  particularly  was  the 
lar^e  number  of  seedling  apples  of  high  quality.  I  think  fully  fifty 
varieties  were  shown  that  were  entirely  new.  Some  of  these  are 
worthy  of  further  trial  by  experimenters,  and  a  very  few  of  these  are 
described  and  illustrated  in  this  report,  as  well  as  some  already  some- 
what known. 

A  meeting  of  the  State  Horticultural  Association  of  Pennsylvania 
was  held  January  19  and  20, 1887,  at  which  the  Department  was  rep- 
resented by  the  Pomologist.  At  that  meeting  tliere  was  a  goodly 
number  of  the  horticulturists  of  this  great  State,  and  the  tables  were 
covered  with  fruits.  Notable  among  the  apples  shown  was  York  Im- 
perial, which  is  a  native  seedling  of  the  vicinity  of  York,  in  that  State. 
Although  not  a  new  variety,  it  is  not  nearly  so  well  known  as  it  shonld 
be.  The  fruit  is  of  a  bright  red  color  and  excellent  flavor  and  keep- 
ing qualities.  It  also  succeeds  remarkably  well  both  East  and  West 
as  a  profitable  orchard  variety.  In  Kansas  and  Missouri  I  have  seen 
it  doing  remarkably  well,  ana  it  is  worthy  of  general  cultivation.  Its 
only  defect  is,  that  it  is  often  of  an  irregular,  or  rather  a  diagonally 
inclined  form,  which  is  found  objectionable  when  paring  it  on  a 
machine. 

The  subject  of  '*Nut  Culture,"  and  especially  the  chestnut,  was 
discussed  with  much  interest.  The  rough  and  worn-out  fields  of  tliis 
State  seem  peculiarly  suitable  for  nut  trees.  There  are  a  few  im- 
proved kinds  of  chestnuts,  which  are  far  more  desirable  as  to  sizeoi 
the  nut  and  early  bearing  than  the  common  native  varieties.    Mr.  B* 
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Engle,  of  Marietta,  Pa.,  has  one  of  special  merit.  It  is  mucli 
Tetted  that  the  pressing  character  of  duties  at  Washington  at  this 
le  did  not  permit  a  more  extended  visit  and  to  different  parts  of 
i  State. 

Jn  the  26th  and  27th  of  January  the  Western  New  York  Horti- 
Itural  Society  held  a  winter  session,  at  which  this  division  was 
)resented. 

this  is  one  of  the  oldest  and  most  active  horticultural  societies  in 
J  United  States.  The  membership  is  large,  and  the  attendance  at 
is  time  was  quite  full.  The  display  of  miit  was  especially  fine. 
)ssr8.  Elwanger  &  Barry,  of  Rochester,  were  the  principal  exhib- 
rs,  and  their  show  of  pears  was  very  choice.  Such  roecimens  of 
ijou  are  rarely  seen,  even  from  California,  and  their  navorwas  of 
9  very  highest  quality. 

rhe  show  of  apples  was  not  lar^e,  but  the  varieties  were  mostly 
w  and  rare.  Sutton  Beauty  and  Belle  de  Boskoop  were  among 
Bm,  and  seemed  to  be  in  good  keeping  order.  The  Niagara  grape 
IS  in  excellent  condition.  This  seems  to  be  a  grape  of  good  Keep- 
5  qualities.  The  Empire  State  was  there,  too,  and  its  flavor  even 
that  date  (Januarv  27)  was  very  good.  A  new  plum  was  shown 
Mr.  S.  D.  Willard,  called  the  Stanton,  which  is  a  freestone  and  of 
)8t  superior  quality.  It  is  worthy  of  further  trial.  The  Jessie 
'awbernr  was  discussed  at  length,  and  generally  thought  to  be  a 
riety  of  much  promise. 

NEW   FRUITS. 

The  following  rules  are  copied  from  the  proceedings  of  the  Ameri- 
n  Pomological  Society  and  are  most  earnestly  indorsed  and  urged 
K)n  the  people  as  desirable  to  put  in  practice:. 

SxonoN  1.— -NAioNa  Ain>  DEscRisiNa  nxw  FRurrs. 

Buk  1. — ^The  originator  or  introducer  (in  the  order  named)  has  the  prior  right  to 
Btow  a  name  upon  a  new  or  unnamed  fruit. 

Rule  a. — ^The  society  reservee  the  right,  in  case  of  Ioda^,  inappropriate,  or  ether- 
ise objectionable  names,  to  shorten,  modify,  or  wholly  change  tne  same  when  they 
aU  oocur  in  its  discussions  or  reportSi  and  also  to  reconmiend  such  changes  for 
neral  adoption. 

Rule  8.— The  names  of  fruits  should  preferably  express,  as  far  as  practicable,  by 
ringle  word,  the  characteristies  of  the  variety,  the  name  of  the  originator,  or  the 
to  of  its  origin.  Under  no  ordinary  circumstances  should  more  than  a  single 
tyrd  be  employed. 

Rule  4. — Should  the  question  of  priority  arise  between  different  names  for  the 
une  Tariety  of  fruit,  otner  circumstances  being  equal  the  name  first  publicly  be- 
towed  will  be  given  precedence. 

Rule  6. — To  entitle  a  new  fruit  to  the  award  or  commendation  of  the  society,  it 
mist  possess  (at  least  for  the  localitv  for  which  it  is  reconmiended)  some  valuable 
V  desirable  quality  or  combination  ox  qualities  in  a  higher  degree  tham  any  previ- 
^t  known  variety  of  its  class  and  season. 

^6.— A  variety  of  fruit  having  bc^n  once  exhibited,  examined,  and  reported 
^Q  as  a  new  fruit  by  a  conmiittee  of  the  society,  wiU  not  thereafter  be  recognized 
M  nch  80  far  as  subsequent  reports  are  concerned. 

THE  OBANQE. 

Bahia.    Synonyms:  Washington  Navel  and  Riverside  Navel. 

This  orangje  is  attracting  the  attention  of  the  powers  in  Florida 
^i  California,  and  is  being  sought^  after  by  theif  customers  in  the 
jorthem  States.  It  was  firat  brought  to  this  country  by  importa- 
TO  Irom  Bahia,  in  Brazil,  in  1870,  by  Mr.  William  Saunders,  of  this 
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Department.  There  were  twelve  trees  in  this  first  and  only  impo 
tion,  which  were  secured  for  him  by  a  lady  then  traveling  in  fira 
It  was  sent  out  by  this  Department  under  the  name  Bahia,  but ' 
by  some  changecl  to  Washington  Navel.  Two  of  the  first  trees 
bear,  aside  from  the  orange  house  of  this  Department,  were  on 
grounds  of  Mrs.  L.  C.  Tibbetts,  at  Riverside,  Cal.,  and  as  buds  tf 
taken  from  these  trees  it  got  the  name  of  Riverside  Navel. 
The  accoinpanying  colored  illustrations  were  made  from  a  specin 

f^rown  by  Mr.  K  H.  Hart,  of  Federal  Point,  Fla.,  and  are  exac 
if e  size.  It  is  rarely  that  even  one  seed  is  found  in  a  specimen,  a 
the  flavor  of  the  fruit  is  par  excellence.  By  some  it  is  said  to  h 
rather  shy  bearer.  The  investigation  of  this  subject  is  now  occu] 
ing  my  attention,  and  it  is  hoped  that  by  another  year  we  may  h 
the  matter  quite  concliisively  settled.  There  is  also  such  a  wide 
versity  of  opinion  as  to  whether  the  name  Bahia  or  Washing! 
Navel  should  supersede,  and  it  may  be  found  best  to  accept  the  latt 

THB   PEAR. 

Le  Conte. 

This  pear  is  now  attracting  much  attention,  especially  in  the  Son 
In  answer  to  a  letter  of  mine,  making  inauiry  as  to  the  early  histc 
of  this  variety,  the  following  was  receivea  from  Mr.  John  L.  Hardi 
of  Walthourville,  Ga. : 

Maj.  John  Le  Conte,  of  New  York  City  (and  afterwards  of  Philadeljphia),  in 
year  1850  had  a  number  of  fruit  trees  and  other  plants  put  up  for  his  niece  (Mia 
L.  C.  Harden,  my  mother),  of  Liberty  County,  Gfoorgia,  at  a  nursery  in  NewY 
or  Philadelphia  (most  probably  New  York),  and  among  them  was  a  rooted  cott 
of  what  was  marked  *'  Chinese  Sand  Pear."  Major  Le  Conte  was  informed  by 
proprietor  of  the  nursery  that  the  pear  was  only  fit  for  preserving,  as  it  nevar  i 
cured  in  this  country.  Contrary,  nowever,  to  expectation,  it  matured  in  Libe 
Coimty,  and  proved  to  be  a  fine  and  productive  pear.  The  original  tree  is  i 
owned  by  my  mother's  heirs,  and  is  stul  vigorous,  although  not  cultivated  in  i 
way,  and  produces  from  10  to  20  bushels  each  year. 

So  far  as  I  know,  there  is  no  disease  to  which  it  is  liable.  I  have  knoTni  on 
my  own  taken  from  the  mother  tree  that  died  partially,  but  I  allowed  it  to  ren 
the  whole  season  through,  pruned  oS  the  dead  branches  in  the  fall  of  the  year,  i 
it  is  still  living  and  is  vigorous. 

Size,  large;  shape,  roundish,  conical,  taperine  towards  both  en 
surface,  smooth,  yellow,  no  russet,  no  blush;  dots,  very  numero 
small;  basin,  narrow  and  deep;  eye,  small,  open,  segments  oftendi 
off;  apex,  very  slightly  sunken;  stem,  medium  length  and  stout;  co 
large,  closed;  seeds,  large,  light  colored;  flesh,  very  tender,  juicy,  r 
at  core;  flavor,  not  rich,  but  pleasant,  somewnat  astringent;  quali 
medium,  not  equal  to  Flemisn  Beauty. 

tHE  APPLE. 

Arkansas  Black. 

This  is  a  variety  that  has  been  making  a  favorable  impression  b< 
in  the  region  in  which  it  is  grown  and  upon  pomologists  who  hf 
investigated  its  qualities.  Although  I  have  not  seen  flie  tree,  and 
not  know  of  it  from  personal  experience,  it  is  reported  on  ^ood ; 
thority  to  be  productive.  There  is  scarcely  an  apple  that  is  m 
brilliantly  colored.  The  specimen  here  described  and  illustrated  t 
grown  in  1886  by  H.  B.  Woolsey,  of  Bentonville,  Ark. 

Size,  medium,  2i  to  3  inches;  shape,  round  or  slightiy  conical,  t 
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;nrface^  smooth,  glossy)  yellow  where  not  covered  with  deep 
>ii^  almost  black;  no  stnpes  visible;  dots,  small,  light  colored, 
tnrough  the  dark  over-color;  basin,  very  shallow;  eye,  small, 
;  cavity,  rather  shallow,  narrow,  russeted;  stem,  medium, 
r;  core,  inclined  to  be  loose  or  open,  clasping  the  calyx  tube; 
small,  short,  plump,  light  brown;  flesh,  very  yellow,  nrm,  fine 
kI,  juicy;  flavor,  subacid,  pleasant,  rich;  quality,  very  good;  sea- 
>ecember  to  March  in  Arkansas. 

Elkhorn. 

I  ISkhom  is  an  apple  which  originated  on  the  old  battle-ground 
k  Ridge,  Arkansas,  near  Elkhorn  tavern,  and  was  given  the  name 
that  fact.  It  was  brought  to  notice  by  G.  F.  Kennan  of  Bright- 
,  Ark.,  in  the  fall  of  1886,  and  promises  well. 
)y  large  to  very  large,  often  4  inches  in  diameter;  shape,  flat, 
nical,  regular;  surface,  yellowish,  well  covered  with  rather  dull 
[  red  and  darker  stripes;  handsome  but  not  brilliant;  dots, 
rous,  very  large,  light  gray,  on  distinct  and  lighter  bases;  basin, 
closed  or  nearly  so;  cavity,  wide,  deep,  heavily  russeted;  stem, 
ihort,  slender;  core,  large,  clasping,  open;  seeds,  large,  flat,  dark 
d:  flesh,  yellowish,  firm,  a  little  coarse,  juicy;  flavor,  subacid, 
pleasant,  rich;  quality,  very  good;  season,  December  to  spring 
ffaTTflas. 

Crawford. 

3  is  an  apple  that  is  worthy  of  trial.  It  originated  with  James 
•ord,  of  iBoonesborough,  Ark.,  and  the  specimen  from  which  I 
the  accompanyine  drawing  was  from  him. 
,  large,  3i  to  4  inches  in  diameter;  shape,  flat,  very  slightly  con- 
ery  regular  in  its  outlines;  surface,  smooth,  yellow,  often  beau- 
'  blushed;  dots,  very  prominent,  numerous,  large,  light  gray; 
very  deep,  large,  regular;  eye,  large,  open;  cavity,  deep,  wide, 
\Ty  heavily  russeted;  stem,  medium  length,  slender;  core,  very 
compact,  outer  line  indistinctly  marked;  seeds,  short,  plump, 
brown;  flesh,  yellow,  tender,  nne  grained,  jucy;  flavor,  sub- 
TOh;  quality,  very  good;  season,  December  to  March  or  later 
Kansas. 

Siloam. 

3  is  another  of  the  new  varieties  that  has  been  brought  to  no- 
i  Arkansas.  It  originated  on  the  farm  of  Mr.  James  Carl,  of 
a  Springs,  and  is  quite  likely  to  prove  a  winter  apple  of  excel- 
:eeping  qualities. 

S  meoium,  2^^  to  3  inches;  shape,  flat,  regular,  almost  like 
3*8  Gtenet;  surface,  smooth,  yellow  ground  about  half  covered 
rather  dull  red  stripes  and  splashes;  dots,  numerous,  small,  light 

basin,  shallow,  regular;  eye,  small,  closed;  cavity,  shallow 
ted;  stem,  very  short;  core,  wide,  nearly  closed,  clasping  the 

tube;  seeds,  small,  plump,  dark;  flesh,  yellow,  fine  grained 
;  flavor,  subacid,  rich;  quality,  almost  best;  season,  December 
ring  in  Arkansas. 

Shannon. 

ere  has  been  so  much  said  lately  about  this  variety  that  a  de- 
tiou  is  here  given,  although  it  is  not  new.    For  many  years 
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there  has  been  some  oonf  usion  of  this  variety  with  one  known  as  the 
Ohio  Pippin.  But  after  carefully  studying  the  specimens  that  I  have 
received  under  both  names,  and  examining  the  trees,  I  think  they 
are  distinct.  The  specimen  from  which  I  made  the  accompanviM 
illustration  and  written  description  was  grown  by  Mr.  Garrett  WiJ. 
liams,  of  Hinesville,  Ark.,  in  1886.  It  was  a  fair  average  specimeji 
in  all  respects,  and  came  from  near  where  the  variety  originated  in 
that  State. 

Size,  larj^e  to  very  lar^e,  3  to  4  inches;  shape,  flat,  conical,  regular, 
or  appearing  a  little  elliptical  when  viewed!^  from  the  end-  surface, 
very  smooth,  yellow,  occasionally  faintly  blushed,  with  a  dull  OTe^ 
cast  of  whitisn  blotches  and  streaks^  dots,  small,  indistinct,  white  or 
light  gray;  basin,  shallow,  waved  a  little;  eye,  large  to  medium,  open; 
cavity,  shallow,  regular,  russeted;  stem,  verv  short,  often  fleshr; 
core,  wide,  open,  clasping  the  calyx  tube;  seeas,  short,  plump,  dark; 
fleshy  yellow,  rather  coarse,  juicy;  flavor,  mild,  subacid,  not  rich; 
quality,  good  only;  season,  October  to  February  in  Arkansas. 

Filot. 

This  new  seedling  has  been  brought  to  notice  in  Albemarle  Conntjr, 
Virginia.  It  grew  un  where  some  rotten  Yellow  Newton  apples  had 
been  thrown  out,  ana  is  supposed  to  be  a  seedling  of  that  vaxiety. 
As  this  occurred  on  a  farm  near  the  base  of  Pilot  Moimtdn,  it  haa 
been  given  the  name  Pilot.  I  am  much  pleased  with  its  character, 
but  it  is  yet  to  be  proved  valuable  in  other  localities.  It  has  been 
planted  m  some  of  the  orchards  in  that  locality,  but  seems  to  have 
the  fault  of  being  a  very  tardy  bearer.  Some  trees  have  not  fruited 
until  over  fifteen  years  old.  This  may  prove  a  bfiwi  fault,  but  it  is 
worthy  of  further  trial. 

Size,  medium  to  large,  8i  inches;  shape,  round,  reeulcur;  surface, 
smooth,  the  yellow  unaer-color  is  almost  hidden  by  aull  mixed  red 
and  brighter  splashes,  over  which  is  a  ^a3rish  coating;  dots,  numer- 
ous, large,  way,  often  star-shaped;  basin,  deep,  regular;  eye,  rather 
small,  closed;  cavity,  shallow,  narrow,  slightly  russeted;  stem,  short, 
core,  closed  or  slightly  open;  seeds,  plump,  fight  brown;  flesh,  yel- 
low, fine  grained,  firm,  juicy;  flavor,  mild  subacid,  rich,  aromatic; 
quality,  very  good  or  best;  season,  January  to  spring  in  Virginia. 

• 

Burlington. 

One  of  the  most  richly  colored  and  flavored  apples  that  I  hare  mrf 
with  is  a  seedling  of  Grimes's  Qolden,  originated!^ by  H.  R.  Teller  (now 
deceased),  of  Albia,  Iowa. 

Size,  small  to  medium;  shape,  round  or  truncate,  regular;  surface, 
rough,  mixed  red  and  russet  on  yellow  ground;  dots,  small,  gray^oa 
large  russet  bases,  especially  those  near  the  stem;  basin,  deep,  foldedi 
and  very  uneven;  eye,  medium,  very  widely  open,  segments  short; 
cavity,  narrow,  shallow,  much  russeted;  stem,  very  long  and  slender; 
core,  small,  narrow,  closed,  almost  meeting  the  calyx  tube;  seeds-* 
rather  few,  small,  but  very  full  and  plump,  light  colored;  flesh,  Tery 
yellow,  very  fine  grained,  heavy  but  tencler,  juicy  when  fully  rip^^^ 
flavor,  very  mild  subacid,  almost  sweet,  rich,  aromatic;  quality,  best> 
season,  December  to  spring  in  Iowa. 
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Northwestern  Oreentng. 

his  apple  is  of  Wisconsin  origin,  where  it  is  being  sought  after  on 
ount  ot  its  fine  appearance  and  reputed  hardiness,  although  the 
ter  is  doubted  by  some  who  have  grown  it.  However,  it  is  worthy- 
trial. 

Size,  large,  3  to  3^  inches;  shape,  nearly  round,  very  regular;  sur- 
ce,  very  smooth,  often  green,  but  yellow  when  fully  rine;  resembles 
owell;  dots,  scattering,  mostly  dark,  with  some  very  light;  basin, 
ide,  shallow,  a  little  folded  or  gathered;  eye,  rather  large,  open; 
ivity,  medium,  regular,  a  little  russet  in  bottom;  stem,  medium. 
Either  slender;  core,  large,  nearly  closed;  seeds,  small,  plump,  gray- 
di  brown;  flesh,  yellow,  rather  coarse,  juicy;  flavor,  subacid;  qual- 
ty,  good;  season,  December  to  February  in  Wisconsin. 

Wolf  River. 

This  variety  will  be  remembered  by  many  as  one  which  is  beine 
rell  spoken  of  for  the  Northern  part  of  the  country.  It  originated 
n  Waupaca  County,  Wisconsin,  and  was  brought  to  notice  by  W. 
L  Springer,  of  Fremont,  in  that  State.  It  is  almost  identical  with 
Uexander  in  nearly  all  respects,  and  I  have  sometimes  thought  it  is 
luit  varietv.  But  the  origin  of  Wolf  River  as  a  seedling  is  quite  well 
i6tablishea,  the  fruit  seems  to  keep  later,  and  the  trees  seem  to  have 
k  diflferent  look,  and  prove  hardier.  It  has  been  grown  in  several 
>ther  States,  where  it  has  almost  universally  proven  valuable.  I 
nade  this  drawing  from  a  specimen  received  from  Mr.  Springer. 

Size,  large  to  very  large,  3  to  4  inches;  shape,  flat,  conical,  regular; 
mrface,  smooth,  mixed  and  splashed  bright  red  on  whitish-yellow 
ground,  very  showy;  dots,  scattering,  light  gray,  lar^e;  basin,  shal* 
[ow, small;  eye,  medium,  open,  segments  reflexed;  cavity,  deep,  wide, 
veiT  much  russeted;  stem,  medium  to  short,  stout*  core,  very  large, 
wiae,  open;  seeds,  numerous,  small,  shorty  plump,  aark  colored;  flesh, 
yellowish-white,  tender,  coarse,  gets  dry  as  soon  as  ripe;  flavor,  sub- 
add,  not  rich;  quality,  medium  only ;  season,  November  to  February 
in  Wisconsin^ 

Waupaca. 

This  is  another  variety  that  originated  in  Waupaca  County,  Wis- 
oonrin,  whence  it  received  its  name.  Mr.  William  A.  Springer  is  the 
introducer,  and  my  specimens  are  from  the  original  tree  on  the  farm 
of  Elijah  Wrightman.  It  is  said  to  be  very  hardy,  and  is  recom- 
mended for  trial  in  the  North. 

\    Size,  medium,  3  inches;  shape,  flat,  a  little  conical,  irregular,  an- 
Rnlar;  surface,  smooth,  mixea,  and  diffused  carmine,  splashed  with 
darker  red  on  yellow  ground;  dots,  small,  very  light,  prominent; 
oasin,  narrow,  not  very  deep,  slightly  waved;  eye,  medium  size,  open, 
segments  reflexed;  cavity,   medium  depth,  wide  at  top,  russeted; 
stem,  medium  to  short;  core,  closed  or  slightly  open,  pyraform,  meet- 
ing the  calyx  tube;  seeds,  wide,  flat,  short,  dark  brown;  flesh,  yellow, 
^™er,  juicy,  coarse;  flavor,  subacid,  pleasant;  season,  December  to 
February  in  Wisconsin. 

ScotVs  Winter. 

m^®  We  here  a  variety  that  is  a  seedling  brought  to  notice  by  Dr. 
^'  ^.  Hoskins,  of  Newport,  Vt.    It  originated  near  that  place,  and 
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Beems  to  be  esteemed  in  that  locfiJity  and  in  some  of  the  Northwestem 
States  for  the  hardiness  of  the  tree  and  its  brilliantly  colored  fruit 
Although  it  is  a  little  too  tart  for  dessert  purposes,  it  is  liked  for  cook- 
ing. It  is  called  one  of  our  native  iron-clads.  My  specimens  were 
from  Vermont. 

Size,  small,  2^  inches;  shape,flat,  conical,  irregular;  surface,  smooth, 
light  yellow,  almost  hidden  by  bright  red  blotches  and  stripes;  dots, 
exceedingly  minute,  almost  undiscernible,  light  colored;  basin,  deep, 
narrow,  waved;  eye,  small,  closed;  cavity,  small,  narrow,  nisseted; 
stem,  medium  to  short,  slender;  core,  small,  nearly  closed;  seeds, 
small,  plump,  rather  light  colored;  flesh,  white,  with  sometimes  a 
tinge  oi  pink,  tender,  fine  grained,  juicy;  flavor,  subacid,  quite  tsut, 
but  pleasant;  quality,  good;  season,  December  to  spring  in  Vermont 

Antonovka. 

This  is  one  of  the  Russian  varieties  that  is  quite  highly  spoken  of 
by  Professor  Budd  and  others  who  have  grown  it  in  Iowa  and  Wis- 
consin. Others  think  it  is  not  a  late  keeper.  My  drawing  is  from  a 
specimen  given  me  by  Mr.  G.  P.  Peflfer,  of  Wisconsin,  which  he  ob- 
tained from  Mr.  A.  G.  Tuttle,  of  Baraboo,  in  that  State. 

Size,  small  to  medium,  2i  to  3  inches ;  shape,  flat,  slightly  conical, 
irre.gular;  angular;  surface,  rough,  yellow,  slightly  blushed  or 
bronzed;  dots,  numerous,  small,  light;  basin,  rather  shallow,  abrupt, 
narrow  folded;  eye,  wide  open,  segments  short; -cavity,  shallow,  nar- 
row, lightly  or  not  at  all  russeted;  stem,  very  short,  fleshy;  flesh, 
greenish  white,  rather  coarse,  tender;  flavor,  subacid,  not  rich; 
quality,  rather  poor;  season,  October  to  January  in  Wisconsin. 

Boardman. 

A  box  of  very  handsome  apples  of  medium  size  and  quality  was 
received  from  Mr.  E.  H.  Punngton,  of  West  Farmington,  Me.,  said 
by  him  to  be  from  a  seedling  of  the  Dean,  and  which  I  named  Board- 
man,  in  honor  of  the  secretary  of  the  Maine  Pomological  Society. 
Below  is  a  description  of  one  or  the  specimens  : 

Size,  small  to  medium,  H  inches;  shape,  flat,  conical,  but  not 
pointed,  regular;  surface,  smooth,  glossy,  bright  mixed  and  splashed 
carmine  almost  entirely  covering  a  white  ground;  dots,  not  very 
numerous,  gray,  prominent;  basin,  medium,  abrupt,  regular,  slightly 
marked  with  russet  or  leather-cracked;  eye,  small,  partially  open; 
cavity,  deep,  narrow,  furrowed,  but  little  russeted;  stem,  long,  slen- 
der; core,  small,  closed;  seeds,  broad,  plump,  sharply  pointed,  dark; 
flesh,  very  white,  tender,  fine  grained,  juicy;  flavor,  subacid,  not 
rich;  quality,  good;  season,  December  to  spring  in  Maine. 

THE  PLUM. 

Kelsey's  Japan. 

This  variety  is  becoming  quite  famous  as  a  fruit  of  high  quality, 
and  an  abundant  and  early  bearer.  It  is  from  2  to  2i  inches  in 
diameter,  and  heart-shaped.  Its  color  is  rich  yellow,  with  a  tint  of 
purple.  But  it  is  quite  tender,  and  should  not  be  planted  north  of 
Tennessee.    Mr.  Munson,  of  Denison,  Tex.,  says  that  the  hard  freeze 
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of  January  7,  1886,  killed  young  trees  of  this  variety  there.  Mr. 
Kizo  Tamari,  of  Japan,  says  that  it  is  too  tender  to  succeed  in  the 
northern  part  of  that  country.  To  determine  the  botanical  name  of 
the  species  to  which  this  variety  belongs  has  puzzled  all  the  botanists 
in  the  United  States  so  far  as  I  know.  There  are  no  specimens  in  the 
herbariums  of  the  country  that  give  us  any  light,  and  Mr.  Kizo  Tamari 
has  repeatedly  stated  to  me  that  he  does  not  think  it  belongs  to  any 
of  the  species  native  in  Europe  or  America.  This  is  a  matter  that  is 
now  engaging  my  careful  attention. 

Prof.  E.  W.  Hilgard,  of  the  University  of  California,  under  date 
of  January  22,  1887,  writes  the  following  relative  to  this  plum: 

Your  letter  of  inquiry  regarding  the  antecedents  of  the  ''  Kelsey  Japan  Plum  "  is 
duly  received.  I  have  revested  Mr.  E.  J.  Wickson,  lecturer  on  agriculture  and 
horticulture  in  this  institution,  to  give  you  an  account  of  the  history  of  the  fruit  so 
far  as  known  to  him,  and  I  inclose  herewith  his  remarks  thereon. 

I  became  acquainted  with  the  fruit  in  1876,  when  I  planted  my  home  orchard  here, 
fOT  which  Mr.  John  Kelsey^  my  near  neighbor,  supplied  the  trees,  among  them  two 
of  the  Japan  plums.  They  were  at  the  time  bamy  infested  with  the  oyster-shell 
scale,  a  species  that  does  not  usually  attack  plums,  and  it  was  not  until  four  or  five 
Tears  after  planting  that  I  succeeded  in  freeing  the  trees  entirely  from  the  pest, 
^ce  then  tney  have  done  well  and  have  borne  regularly,  but  in  their  own  peculiar 
fashion.  In  this  climate  the  tree  is  never  entirely  without  leaves,  to-day  the  ends 
of  the  branches  are  leafy  and  green,  and  the  o\d  leaves  will  fall  only  when  the  new 
bods  b^:in  to  sweU.  The  first  blossoms  usually  onen  when  the  leaves  are  about  half 
crown  and  so  continue  for  several  weeks,  new  blossoms  opiening  sometimes  when 
Sie  fizst  have  already  fruit  nearly  an  inch  long.  The  result  is  that  the  fruit  likewise 
ripens  consecutively,  a  very  convenient  habit  for  family  use,  but  rather  objectiona- 
bfe  for  culture  on  a  large  scale.  I  hear  that  the  same  experience  has  been  had  by 
others  on  heavy  soil  similar  to  mine  here,  while  on  lighter  soils  it  seems  to  be  more 
jiM^nlar  in  its  habits. 

I  have  not  looked  into  its  botanical  relationship,  nor  attempted  its  identification 
with  the  described  species  of  Prunus  from  Japan.  Of  American  plums  it  resembles 
in  habit  very  nearly  the  ^.  chicasa,  for  which  in  the  absence  of  fruit  it  might  readily 
be  mistaken.  I  will  look  into  the  characters  of  the  other  alleged  Japan  plums  men- 
tioned by  Mr.  Wickson,  and  communicate  results  to  you. 

Mr.  Edward  J.  Wickson,  of  the  Agricultural  College  at  Berkeley, 
Cal.,  makes  this  memorandum  on  "Eelsey's  Japan  Plum:" 

Tlie  fruit  was  first  shown  to  me  during  the  last  week  in  August,  1877,  by  the  late 
John  Kelsey,  of  Berkeley,  Cal.  He  informed  me  that  the  fruit  was  introduced  to 
this  State  inrough  the  efforts  of  Mr.  Hough,  of  Vacaville,  Solano  Ck)imty,  then  de- 
ceased, in  1870;  and  that  Mr.  Hough  secured  the  trees  through  Mr.  Bridges,  at  that 
time  United  States  consul  in  Japan.  The  trees  cost  $10  each  and  Mr.  Kelsey  in- 
formed me  that  he  obtained  all  the  stock  from  Mr.  Hough. 

It  is  my  impression  that  Mr.  Kelsey  left  the  trees  standing  in  the  nursery  rows 
mitil  fruit  appeared.  I  am  nojt  sure  how  soon  they  first  fruited,  but  I  remember 
that  Mr.  Kelsey  told  me  that  he  had  expected  to  show  the  fruit  sooner,  but  it  had 
been  taken  by  squirrels  and  intruders.  The  samples  shown  me  in  1877  were  picked 
a  little  short  of  maturity  to  secure  them.  Mr.  Kelsey  was  assured  of  the  value  of 
the  variety  and  propagated  it  to  some  extent.  One  thing  which  he  conceived  to 
prove  the  tree  of  special  value  was  the  fact  that  in  the  dry  smnmer  of  1877  his  Japan 
plum  trees  were  vi^rous  and  productive,  while  some  ouier  varieties  (the  Coliunbia 
and  Yellow  Egg  bemg  specified)  suffered  severely  from  the  drought.  On  a  branch 
which  Mr.  K^sey  showed  me  there  were  six  plums  wedged  tightly  together  on  six 
indaes  length  of  wood.  The  ^ood  points  which  Mr.  KelSey  saw  in  the  fruit  and  in 
the  tree  led  him  to  propagate  it  to  a  considerable  extent. 

The  name  " Kelsey 's  Japan  Plum"  was  not  given  to  the  fruit  until  after  Mr.  Kel- 
■ey*8  death,  and  was  then  placed  upon  it  by  those  who  desired  to  honor  his  memory 
aiKi  to  make  fitting  recognition  of  his  good,  work  in  pomology.  The  propagation  of 
the  variety  was  undertaken  on  a  large  scale  in  1883  by  W.  P.  Hammon  &  Co. ,  of 
Oakland,  Cal.,  who  obtained  the  stock  from  the  heirs  of  Mr.  Kelsey.  The  first  large 
■ale  of  treee  was  for  the  planting  season  of  1884.  Although  the  stock  had  been  in  the 
hands  of  other  nurserymen  ana  growers  for  some  years  before  that  time,  its  wide 
distribution  dates  from  that  year. 

There  are  a  number  of  other  *  Japan  plums'  in  the  hands  of  Calif omia  growers. 
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0  the  climate  to  yield  a  little  proat,  Poth  Red  and  White  Astraohan  and 
r  have  proved  unpro^table,  the  first  and  last  being  not  quite  hardy,  and 
not  productive  enough  for  profit. 

the  successful  apples  in  the  aboye  list  are  lEeepers  except  Bethel,  which, 
lem  Spy,  is  very  tardy  in  coming  into  full  bearing.  In  J870  a  large  num- 
ions  from  Busman  trees,  imported  by  the  United  States  Department  of 
re,  were  sent  into  Vermont  for  triaj.  The  only  persons  who  seem  to  have 
'  pains  to  test  these  were  Aaron  Webster,  of  Koxbury,  Vt.,  and  the  writer, 
^r  received  by  far  the  larger  assortment,  and,  having  a  large  orchard,  he 
by  top  grafting  to  get  fruit  from  most  of  them  in  a  ww  years.  My  own 
t-graited,  and  did  not  come  to  bearing  so  soon.  It  was  soon  found  that 
sian  apples  were  to  make  most  valuable  additions  to  our  list  of  sununer 
rarieties,  but  among  them  all  (I  rpfer  to  l^ose  sent  to  Vermont)  only  two 
Jl-winter  apples  were  found.  These  are  the  Borsdorf  (341)  and  Little  Seed- 
The  chief  merit  of  the  latter  is  in  its  remarkable  keeping  ouality,  90  rare 
le  Russians.  It  will  **  keep  until  apples  come  again  "  with  little  care,  and 
te  ir«in-clad,  ought  to  be  ulilized  as  a  mother-tree  to  grow  crossed  seedlings 
he  Bcffsdorf ,  though  only  of  medium  size  with  good  culture,  is  of  nice  ap- 
and  excellent  quality.  If  it  had  not  been  for  the  advent  of  the  Weedthy  it 
^7e  received  much  more  attention  than  it  has. 

rpose  of  this  mper  is  not  to  give  a  detailed  description  of  hardy  fruits,  but 
)  outline  the  nistory  of  their  introduction,  and  of  their  succeasfui  culture, 
jm  New  England.  Though  the  writer  came  to  Vermont  from  Massachu- 
is  a  native  of  Maine,  and  as  soon  as  he  had  solved  the  problem  of  apple 
vt  Northern  Vermont,  his  thoughts  turned  to  the  vast  and  fertile  Aroostook 
that  State,  covering  an  arable  territory  as  large  as  the  whole  of  Verinont. 
southern  boundary  of  that  section  is  100  miles  north  of  the  north  line  of 
,  but  its  much  less  altitude  (scarcely  anywhere  more  than  800  feet  above  the 
its  proximity  to  the  ocean  prevent  the  winter's  cold  from  beine  greater  there 
).  A  nurseryman  in  Woodstock,  New  Brunswick,  had  distnouted  some  of 
imported  Russian  apples  and  the  Fameuse  in  Southern  Aroostook,  as  well  as 
iie  nybrid  Siberians,  about  1868,  and  these  were  the  only  apples  grown  there 
1872, 1  began  to  send  scions  to  the  addresses  of  Aroostook  farmers  whom 
nentioned  by  the  Maine  agricultural  press  as  attempting  to  gnrow  apples, 
ve  continued,  and  twice,  at  the  invitation  of  the  secretary  ot  the  Maine 
Agriculture,  I^ve  visited  Aroostook  and  taken  part  in  the  discussions  in 
i's  meetings  on  the  subject  of  orchard  culture.  In  this  way  I  have  become 
kt  acquainted  with  the  resources  of  this,  by  far  the  finest,  as  well  as  the 
ensive,  agricultural  region  of  New  England.  For  dairy,  stock,  and  fruit 
Aroostook  is  mf erior  to  Western  New  York  and  Ohio  only  in  its  colder  win- 
Brature.  It  is  now  being  settled  with  considerable  rapidity,  and  everywhere 
ing  of  orchards  of  iron-clad  apples  keeps  pace  with  the  opening  of  farms, 
[ampshire  tapers  northward  as  Vermont  tapers  southward  in  territory,  only 
^ly;  yet  its  northern  coimty,  Coos,  possesses  a  large  amoimt  of  excellent 
land,  much  of  which  is  already  improved.  Here,  too,  the  iron-clad  apples 
r  extensively  planted,  and  already  the  home  market  is  being  supplied,  as  in 

1  Vermont,  witVliome-grown  apples.  The  upper  Connecticut  Valley  is  ad- 
adapted  to  orcharding,  and  will  in  the  end  contribute  largely  to  the  fruit 
f  the  large  towns  and  villages  of  that  State. 

ealthy  apple,  originated  in  Minnesota  by  Peter  M.  Gideon,  is  not  onlv  the 
Tiumph  m  this  line,  but  its  appearance  has  taught  us  the  most  hopeful  line 
5  advance  in  crowing  seedlings  for  the  cold  North.  It  has  shown  the  rapid 
•ovability  of  the  Siberian  andKussian  class  of  apples  under  crossing  and  with 
election  of  seedlings.  Although  in  the  Upper  Mississippi  region  of  Northern 
d  Minnesota  the  heat  of  autumn  makes  the  Wealthy  only  a  late  ia,\\  or  earl^y 
pple  (as  Southern  New  Jersey  in  the  same  way  transforms  New  England  s 
ping  Baldwin),  it  is  found  in  Northern  New  England  that  with  early  gather- 
proper  handling  it  keeps  and  preserves  its  quality  until  the  last  of  March 
;  is  grown.  But  it  will  not  do  tliis  when  exposed  to  the  contingencies  of 
-tation;  and  for  shipment,  wherever  grown,  it  cannot  be  classed  with  the 


mder  the  name  of  Scott's  Winter.  But  the  future  leading  winter  market 
'  the  cold  North  must  surpass  Scott's  Winter  in  size  and  in  dessert  quality, 
n  anxiously  looking  to  Mr.  Gideon's  extensive  seedling  orchards,  produced 
lis  system  of  crossing,  for  the  desired  apple.  He  lias  already  annoimced  ^ 
;  of  the  Wealthy  almost  duplicating  its  other  qualities,  with  a  \on%ei  ee^aum, 
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which  he  calls  the  "  Peter,"  and  I  beUere  he,  or  some  other  Northwestern  ezper 
menter,  proceeding  on  the  same  principle,  will  soon  give  us  a  Northem  equal  (c 
superior)  of  the  Baldwin*  This  is  alone  needed  to  aye  the  cold  North  the  lead  i 
orcharding,  for  it  is  a  well-ascertained  fact  that  the  long  dajs  of  oar  N<»them  son 
mors  are  in  the  highest  degree  favorable  to  that  combination  of  high  color,  delicafe 
texture,  and  fine  aroma  which  sells  an  ax>ple  at  sight  in  every  market  of  the  world 
Already  the  Wealthy  is  being  shipped  to  England  from  Canada  with  profit,  and  i 
long-keeping  Wealthy  is  all  that  is  now  reqmred  to  become  the  leading  commerda 
apple  of  America. 

Newpobt,  Vt.,  January  14, 1887. 
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'.  have  the  honor  to  submit  the  following  summary  of  the    * 
ae  in  the  Division  of  Chemistry  during  the  year  1886. 

DAIRY  PRODUCTS.  ; 

)f  al  study  has  been  made  of  the  best  methods  of  determining 
gn  fats  which  are  used  in  the  adulteration  of  butter. 
:pressions  "fats"  and  "oils"  designate  those  natural  products 
lis  and  vegetables  known  as  glycerides.  Chemically  consid- 
y  are  the  normal  propenyl  ethers  of  the  fatty  acios,  or,  in 
)rds,  compounds  of  the  triad  alcohol,  glycerine,  with  the  fatty 
The  term  "fat"  is  applied  to  such  bodies  when  they  are  solid 
iry  temperatures,  and  "  oil "  when  they  are  semi-solia  or  liquid, 
hich  are  most  important  are: 

3arin,  C3H5(Ci8H3502)3,  occurin^  in  natural  fats.    It  may  be  ob- 
a  a  considerable  degree  of  punty  by  repeated  crystalhzations 
tier.    It  crystallizes  in  plates  of  a  pearly  luster.    Its  nlelting  , 
55°  C. 

Jmitin,  C3H5(Ci6H3iOa)3,  is  found  in  animal  fats  and  palm-oil. 
illizes  with  a  pearly  luster  from  ether.    The  crystals  have  a 
point  of  from  50°  to  66°  C. 

ityrin,  C3H5(C4H703)3,  occurs  chiefly  in  butter.    At  ordinary 
iture  it  is  liquid,  and  has  a  distinct  and  peculiar  odor  and 

ein,  C3H5(Ci8H3303)39  occurs  in  animal  fats  and  in  almond  and 

I.    At  ordinary  temperatures  it  is  liquid,  neutral  to  test  pa-  , 

id  has  neither  taste  nor  smell. 

te  quantities  of  tri-myristin,  tri-caprin,  and  tri-caprylin  are 

nd  in  butter. 

butter  fat  is  supposed  to  contain : 

Per  oentb 

in,  about 42. 5 

arin,  about 61.0 

tyrin,  about 6. 8 

glyceridee,  about 2 

100.00 

• 

)  oil  is  composed  chiefly  of  tri-palmitin  and  olein.  Tri-stearin 
hief  constituent  of  mutton  fat,  it  having  only  small  quantities 
1  and  palmitin.  Beef  fat  has  somewhat  more  palmitin  and 
than  mutton  tallow.  Lard  has  more  olein.  It  is  thus  seen 
dealing  with  butter  fats  and  their  substitutes  we  have  to  con- 
hiefly  tri-olein  and  stearin,  and,  in  smaller  quantities,  tri-pal- 
butyrin,  &c.  It  follows,  therefore,  that  the  chief  differences 
general  characters  of  these  substances  will  be  due  to  the  dif- 
proi>ortions  in  which  these  gljrcerides  are  mixed  and  to  suck 
physical  differences  as  the  various  sources  o£  the  &\}[bBfedai^^& 
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under  examination  would  produce.  These  differences,  however,  hap- 
pily appear  greater  when  subjected  to  the  analysis  of  polarized  lignt 
than  tne  foregoing  rdsumd  of  their  chemical  properties  would  indi- 
cate. In  other  words,  the  physical  differences  in  the  various  natural 
fats  are  as  important  as  the  chemical.  Advantage  has  been  taken  of 
•these  differences  of  physical  structure  to  discriminate  between  fats 
and  oils  of  different  origins.  The  specific  gravity  and  the  melting 
point  furnish  two  valuable  points  of  aiscrimination,  but  both  of  these 
are  perhaps  inferior  in  value  to  the  evidence  afforded  by  the  crystal- 
line structure  of  the  fats.  The  observation  with  the  microscope  of 
the  crystals  obtained  in  various  ways  furnishes  valuable  data  for  dis- 
crimination,  and  if  polarized  light  and  a  selenite  plate  be  used,  these 
data  become  still  more  valuable. 

The  first  account  of  the  use  of  the  selenite  plate  in  such  examina- 
tion was  given  bvDr.  J.  Campbell  Brown  in  the  Chemicttl NewSy 
Vol.  28,  page  1.  He  gives  the  following  directions  for  the  polaro- 
microscopic  work : 

flxamine  several  portions  of  the  otigiilal  samples  by  means  of  a  good  micr06Cq)e, 
using  a  one-quarter  or  one-fifth  inch  object  glass.  In  butter  made  from  milk  or 
cteam  nothing  is  seen  except  the  characteristic  globules  and  the  granulaJr  nUMStt  of 
curd  and  the  cubical  crystals  of  salt.  The  hard  fats  of  butter  are  present  in  the 
globules  in  a  state  of  solutioh,  and  are  not  recognizable  in  a  separate  torm. 

If  stearic  &cid»  stearin^  or  palmitin  be  present  in  separate  form,  the^  will  be  recog- 
nizable hj  single  fusiform  crystals,  or  star-like  agg^regatioUs  of  acicular  cryftah. 
They  indicate  the  presence  of  melted  fats^ 

Other  substances,  B\i6h  afi  starch,  fiour,  palm-oil,  corpuscles^  Irish  moss,  coloriti| 
mutter^  &c.^  may  ftlso  be  distinguished  by  t^e  microscope,  as  diBtinct  from  battff 
qt  fats. 

Examine  the  same  portions  with  the  same  object  glass,  tofi^ther  with  a  pdari- 
soope,  consisting  of  two  Nicol's  prisms  and  ^  selenite  plate.  The  crystals  rderred 
to  polariie  light^  and  wh^n  viewed  by  tbe  polariscope  are  distinctLr  defined.  Ftf- 
ticles  of  suet  and  other  !tB,ta  which  have  hot  been  meltea  may  also  be  distincuiihsd 
by  their  action  on  polarized  light,  by  their  amox^hoUs  form,  and  l^  tkeir  m^ubnuH. 

Th0  value  of  this  deportment  of  fresh  butter  fat  with  ellipticftllT 
polarized  light  did  not  meet  with  the  appreciation  its  merits  deserrea 
imtil  attention  was  again  called  to  it  by  Dr.  Thotnas  Taylor^  of  the 
Debartment  of  Agriculture. 

Any  fat  or  oil  which  is  homogeneous  imd  non^orystalliiie  iHll 
present  the  same  phenomena  when  viewed  with  polarilied  light  mi 
seli^nite  plate;  in  other  words,  will  have  no  effect  on  the  appearance 
of  the  field  of  vision.  It  is  only,  therefore,  fata  ^hioh  are  iii  a  crys- 
talline or  semi-crystalline  state  that  can  thus  be  distinguished  from 
fresh,  amorphous  butter.  Naturally  it  follows  that  a  olitter  which 
has  been  melted  and  cooled,  or  butter  which  had  stood  a  long  time, 
would  impart  a  mottled  appearance  to  the  field  of  vision.  For  a  fliin- 
ple  preliminary  test,  however,  the  procedure  is  worthy  of  more  atten- 
tion than  its  discoverer,  Dr.  Campbell  Brown,  accoraed  to  it. 

FOttMS  OF  FAT  CRYSTALS. 

The  forms  of  fat  crystals  differ  j^reatly  With  the  kinds  of  fat  and 
the  proportions  in  which  they  are  rnixed.  It  would  be  idle  to  attempt 
a  description  of  all  these  modifications. 

Husson  (Ann.  d.  Chem.  et  d.  Phatm.,  6,  12,  409)  has  published  an 
illustrated  description  of  some  of  the  more  itnportaUt  fat  crystals. 
Suet  crystals,  according  to  Husson,  are  very  characteristic  of  stearin* 
They  are  small  rounded  or  elliptical  masses,  formed  by  stiff,  needle- 
like  ciystals>  find  resemble  ck  ftea-urchiti  or  hedge-hogf. 
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lard  are  seen  polyhedral  cells,  arising  from  the  compressioti  of 
latty  globules.  In  impure  lard  are  also  seen  the  remains  of  cells 
adipose  tissue.  Fresh  butter  shows  some  long  and  delicate 
lies  of  margarine  (?),  united  in  bundles  and  grouped  in  various  ' 
B.  When  the  butter  is  melted  these  needles  diminish  in  length 
become  grouped  round  a  central  point.  I  have  mentioned  these 
jriptious  especially  for  the  purpose  of  calling  attention  to  the  fact 
t  in  the  illustrations  of  the  microscopic  appearance  of  butters  and 
er  fats  emphasis  is  often  given  to  one  particular  phenomenon  and 
real  appearance  as  seen  in  the  microscot)e  is  not  reproduded. 
'he  only  reliable  representation  is  f ouna  in  the  actual  phoiomi- 
graph  or  its  exact  graphic  reproduction. 

Vhen  the  crvstals  of  certain  fata  are  prepared  in  a  special  way 
jr  show,  witn  polarized  light,  a  distinct  cross,  the  existence  of 
ich  is  explainea  by  the  laws  of  elliptical  polarization  already  Inen- 
led. 

'his  cross  was  first  described  by  Messrs.  Behner  and  Angell  in  1874, 
he  following  words: 

some  of  a  fat  containing  crystals  be  placed  on  a  slide  and  a  drop  of  castoi:  oil  or 
}  oil  be  applied  and  pressed  out  witn  a  thin  glass  cover,  the  depolarization  of 
t  is  much  enhanced;  a  revolving  black  cross,  not  unlike  that  m  some  starch 
ns,  is  seen  in  great  perfection.  These  crosses  are  most  clearlj  defined  in  the 
tals  obtained  from  butter,  and  these  thus  mounted  form  a  biimant  polariscopic 

Tiey  add  further: 

tms  far,  atid  no  further,  as  it  seems  to  us,  cian  the  microscope  etssist  us  iii  this  tnat- 
bat  even  ertich  indications  are  valuable,  especiallr  when  subsequent  analysis 
res  the  sample  t<9  be  an  adulterated  article.  The  itlifcroSbopic  evidence  in  such  a 
frequently  Serves  to  clinch  together  the  whole  superstructure,  and  thus  certainty 
lade  doubly  sure. 

)r.  Thomas  Taylor  has  further  called  attention  to  this  phenomenon 
I  paper  read  before  the  American  Society  of  Mjcroscopists  at  its 
veland  meeting,  August,  1886.  On  page  3  of  the  reprint  of  this 
)erhe8ays: 

Ince  the  tmblication  of  that  paper  1  have  experimented  largely  with  butter,  and 
e  made  the  discovery  tliat  when  it  1b  boiled  and  cooled  slowly  for  a  period  of 
n  twelve  to  twenty-four  hours  at  a  temperature  of  from  50°  to  70*  F.,  it  not  only 
omes  crystallized,  out  with  proper  mounting  and  the  use  of  polarized  light  it  ex- 
it* oh  each  ctystal  A  well-defined  figure  resembling  what  is  knoivn  as  the  cross 
St.  Andrew.  In  course  of  time,  the  period  ranging  frbm  a  few  days  to  a  few 
»kB,  accotding  to  the  quality  oJf  the  butter  used  and  the  temperature  to  which  it 
xposed,  the  crystals,  which  at  first  are  globular,  degenerate,  giving  way  to  nu- 
roQs  rosettelike  forms  peculiar  to  butter.  * 

On  page  5  he  says: 

^boat  teh  years  ago,  while  making  some  experiments  tHth  boiled  buttei*,  t  first 
*md  it  exhibited  small  crystals  somewhat  stellar  in  form,  but  gave  no  further 
ention  to  the  fact  until  May  last.  For  the  puipose  of  determining  the  real  form  • 
^e  cnrstal  at  boiled  butter  I  procured  a  sample  of  pure  dairy  butter  from  Ohio. 
*5iled  it,  and  when  cold  exammed  it  imder  a  power  of  75  diameters.  To  my  sur- 
wlfotmd  globular  bodies.  Wheh  I  subjected  them  to  polarized  light  a  cross, 
■^ting  of  arms  of  equal  length,  was  observed  on  each  crystal. 

Prof.  H.  A.  Weber,  of  Columbus,  Ohio,  has  made  some  interesting 
tperimentB  with  the  microscope  on  fats,  which,  in  the  thain.  bear 
It  the  conclusions  of  Messrs.  Brown,  Hehner  and  Angell,  and.  Tajr- 
^»  As  Was  to  be  expected,  however,  he  has  shown  that  the  appear- 
noe  of  the  cross  on  a  crystal  of  tiatural  fat  does  not  show  that  it  Wfibs 
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derived  from  pure  butter.    He  says,  in  Bulletin  No.  13  of  the  Ohio 
Experimental  Station,  Experiments  7,  8,  9,  and  10: 

Experiment  7. — The  difference  between  the  behavior  of  the  tallow  fats  in  Experi- 
ment 3  and  the  last  three  experiments  could  only  be  ascribed  to  a  difference  of  ood- 
ditions.  It  is  well  known  that  table  batter  normally  contains  4  to  6  per  cent,  of  salt 
and  5  to  20  per  cent,  of  water.  These  ingredients  constitute  the  most  marked  dif- 
ference between  butter  and  the  rendered  animal  fats,  as  tallow  and  lard.  In  order 
to  test  the  effect  of  this  mixture  upon  the  tallow  fats,  about  half  an  ounce  of  the 
oleo  oil  used  in  Experiment  3  was  mixed  in  a  porcelain  mortar  with  a  small  quan- 
tity of  salt  and  eight  or  ten  drops  of  water,  ^ter  the  water  was  thoronghly  incor- 
porated the  mass  was  transferred  to  a  test  tube  and  boiled  for  one  minute,  as  in  the 
case  of  butter.  It  was  then  poured  into  a  wooden  pill-box  and  allowed  to  cool  as 
before.  Tlie  cooled  mass  presented  quite  a  marked  difference  in  appearance  from 
that  obtained  from  the  same  substance  in  Experiment  3.  It  retained  to  a  great  ex- 
tent the  yellow  color  of  the  oleo  oil,  was  of  a  more  granular  nature,  and  in  Ud 
resembled  boUod  butter  in  every  respect.  When  a  small  particle  was  starred  up  with 
olive  oil  on  a  glass  slide  it  separated  readily.  When  covered  and  viewed  inth  a 
pocket  lens  it  revealed  a  mass  of  globules  resembling  insect  eggs.  Under  the  micro- 
scope these  exhibited  essentially  the  same  characteristics  as  those  obtained  from  bat- 
ter in  Experiment  1.  Hie  crystalline  mass  of  the  oleo  globule  seemed  somewhat 
coarser,  and  to  this  condition  was  ajscribed  the  fact  that  the  cross,  as  well  as  the 
colors  produced  by  the  selenite  plate,  were  less  sharply  defined  than  in  the  eloboks 
obtained  from  butter.  The  slides  prepared  from  this  material  were  remarkably  free 
from  the  small  detached  crystals  of  fat  observed  in  Experiment  8. 

Experiment  8. — Having  thus  discovered  that  these  globular  masses  may  be  ob- 
tained from  pure  yellow  rat  by  simply  observing  the  conditions  which  obtain  in  bat- 
ter making,  the  following  test  was  miade  :  Nine  grams  of  oleo  oil  and  one  gram  of 
lard  were  placed  in  a  small  beaker,  and  eight  or  ten  drops  of  a  saturated  solution  of 
salt  in  water  added.  The  mixture  was  then  gently  heated  to  melt  the  fats.  After 
sliaking  violently  for  a  few  moments  to  mix  the  salt  solution  with  the  fats,  the 
mixture  was  boiledgentl^  for  one  minute,  and  then  allowed  to  cool,  as  before,  ins 
wooden  pill-box.  T^e  nucroscopic  examination  of  this  preparation  revealed  globolsr 
masses  which  could  in  no  vnse  be  distinguished  from  those  obtained  from  pure  but- 
ter. The  crystalline  texture  was  dense,  the  cross  of  St.  Andrew  plainly  marked 
and  the  colors  produced  by  the  selenite  sharply  defined. 

Experiment  9. — ^A  mixture  of  one  part  of  Lard  to  five  parts  of  oleo  oil  was  treated 
as  in  the  last  experiment  with  like  results. 

Experiment  10. — In  this  test  a  mixture  consisting  of  20  per  cent,  of  lard  and  90 
per  cent,  of  oleo  oil  was  employed.  Whether  the  consistency  of  this  mixture  was 
peculiarly  adapted  to  the  formation  of  the  globules  or  whether  possible  variations 
of  conditions  in  manipulations  were  more  favorable  the  writer  is  unable  to  judge 
from  a  single  experiment,  but  the  fact  is  that  in  this  case  the  individual  "  batter 
crystals  "  were  exceedingly  large  and  characteristic. 

In  Bulletin  No.  15  of  the  Ohio  Experimental  Station,  Professor 
Weber  shows  that  the  conclusions  in  respect  of  the  origin  of  fat  crystals 
and  the  behavior  of  butter  and  other  fats  under  i>oIarized  light  con- 
tained in  his  Bulletin  No.  13  and  in  this  paper  are  correct  in  every 
particular. 

Specific  gravity. — The  specific  gravity  of  a  fat  is  a  physical  prop- 
erty of  consideraole  importance  in  determining  its  character.  For 
instance,  the  specific  gravity  of  butter  fat  is  uniformly  hirfier  than 
for  any  of  the  common  fats  used  as  adulterants  therefor.  binc«  tie 
fats  used  for  butter  substitutes  all  melt  at  about  40^  C.  or  under  it  is 
convenient  to  select  that  temperature  for  the  determination  of  specific 
gravities.  Many  investigators,  however,  make  the  determination  at 
100^  F.  We  have  found  that  a  pure  butter  fat  has  a  specific  gravity 
at  40°  of  .909  to  .912,  water  at  tlie  same  temperature  being  taken  at 
1.000. 

On  the  other  hand,  butter  substitutes  show  a  comparative  density 
of  .900  to  .905. 

In  these  conditions  it  would  be  reasonable  to  suppose  that  a  butter 
having  less  than  .909  for  specific  gravity  is  adulterated,  and  the  degree 
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>f  adulteration  would  be  indicated  by  the  number  e3cpressing  the  rel- 
ative weight.  In  order  that  these  numbers  give  reliable  results  it  is 
necessary  that  the  manipulation  whereby  they  are  obtained  be  made 
with  the  greatest  care. 

Melting  point. — The  melting  point  of  a  fat  is  also  a  physical  prop- 
erty which  is  of  value  in  determining  its  character.  Unfortunately 
the  methods  heretofore  in  use  for  determining  the  melting  point  have 
not  been  reliable. 

The  difficulty  has  been  to  fix  upon  a  point  that  really  represents 
the  passage  of  the  fat  from  a  solid  to  a  liauid  state.  Since,  however, 
in  tnis  transit  the  fat  passes  through  all  the  grades  of  solid,  semi- 
solid, and  liquid,  it  has  been  found  impracticable  to  fix  the  point  with 
anv  degree  of  definiteness. 

I  have  sought  to  overcome  this  difficulty  by  fixing  on  some  definite 
physical  phenomenon  which  can  be  observed  with  a  considerable  de- 
gree of  accuracy. 

Since  fats  pass  gradually  from  a  soft  solid  to  a  mobile  liquid,  it  oc- 
cnrred  to  me  that  the  point  at  which  the  molecular  attraction  of  the 
Darticles  overcome  the  molecular  adhesion  might  be  determined. 
In  order  to  do  this,  however,  it  was  necessary  to  subject  the  particle 
of  fat  to  be  observed  to  conditions  in  which  it  would  be  affected  by 
no  other  force  except  its  own  molecular  stress.  For  this  purpose  the 
fat  was  raised  to  a  temperature  a  few  degrees  above  the  melting  point, 
and  in  this  condition  dropped  onto  the  surface  of  ice  or  water  cooled 
to  a  degree  which  would  enable  it  to  fix  the  thin  film  of  fat  before  it 
conld  recoil  into  a  spheroid  state. 

The  diameter  of  these  fat  disks  should  be  about  1.5  centimeterSi  and 
each  of  them  should  weigh  about  200  milHgrams. 

To  free  these  disks  from  all  external  force  I  submerge  them  in  a 
mixtnre  of  alcohol  and  distilled  water,  each  recently  boued,  to  free  it 
of  all  air  bubbles. 

The  distilled  water  is  first  poured  into  a  large  test-tube  until  it  is 
one-third  full.  The  alcohol  is  now  added,  pouring  it  in  rather  care- 
fully nntil  the  tube  is  nearly  full.  After  standing  for  an  hour  all 
parts  of  the  liquid  are  of  the  same  temperature,  but  the  heavy  liquid 
remains  at  the  bottom  of  the  tube.  One  of  the  disks  of  fat  prepared 
as  above  is  now  placed  in  the  test-tube.  It  sinks  until  it  comes  to  a 
point  where  the  liquid  of  the  tube  is  of  the  same  specific  gravity  as 
itself,  and  there  remains  stationary.  ^The  fat  dis^  are  kept  on  the 
cold  water  until  they  are  to  be  used.  Tney  are  moved  by  liftmg  them 
^th  a  metallk)  spatula). 

The  test-tube  is  now  placed  in  a  tall  beaker  of  water,  and  the  bulb 
of  a  delicate  thermometer  is  brought  near  the  disk  of  fat.  (These 
thennometers  should  indicate  tenths  of  a  degree.  They  were  made 
?8pecially  for  this  work  by  Emil  Qreiner,  of  New  York.)  The  water 
^  the  beaker  is  now  heated  very  slowly,  and  constantly  stirred  either 
by  Wowing  into  the  beaker  with  a  rubber  bulb,  or  by  a  paddle.  The 
^aermometer  is  also  gently  moved  from  side  to  side  in  order  to  secure 
J.I>erfect  uniformity  of  temperature  in  the  liquid  in  contact  with  the 
Jisk.  A  thermometer  is  also  placed  in  the  water  in  the  beaker,  the 
temperature  of  which  is  not  allowed  to  rise  more  than  2*"  above  the 
laelting  point  of  the  fat.  As  the  temperature  approaches  the  critical 
point  the  disk  is  observed  to  roll  up  into  a  rod,  which  gradually 
,  shortens  until  the  mass  becomes  a  perfect  sphere.  The  movement  of 
^e  thermometer  imi)arts  a  rotatory  motion  to  the  globule,  andt\i\xa 
«^Dl«B  the  observer  to  determine  the  exact  point  at  which.  i\»^^<iOTii'^ 
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a  Bphete.  The  rate  of  the  rise  of  temperature  during  the  last  degr 
should  not  be  greater  than  two  or  three  tenths  of  a  aegree  a  miliui 

By  this  method  agreeing  duplicate  or  triplicate  detertiiiiiationfl  cj 
be  made  and  the  melting  point  of  fats  be  determined  with  far  great 
accuracy  than  by  any  method  heretofore  proposed. 

Pure  butter  fat  is  found  by  this  method  to  haVe  a  meltinff  pdint  i 
about  33°» 6  0. 

CfiEMlCAL  AKALTfilS. 

Of  the  chemical  methods  employed  there  are  only  three  which  hai 
been  f oimd  reliable  by  long  experience.  The  first  of  these  consis 
in  the  separation  and  determination  of  the  insoluble  acids  of  the  bu 
ter  or  fat  under  examination.  It  is  generally  known  as  the  methc 
of  Hehner  and  Angell,  but  has  undergone  many  modifications  in  tli 
hands  of  different  analysts. 

The  following  is  a  description  of  this  method  as  practiced  in  tk 
laboratory  I 

HEHNER  AND  ANG^ELL^S  METHOD^  MODIFIED. 

About  4  to  6  grams  of  filtered  fat  are  weighed  into  a  patent  mbbe 
stoppered  bottle,  by  means  of  a  pipette  ana  weighing  oottle,  and'S 
cubic  centimeters  of  an  approximately  semi-normal  iQcoholic  potas 
solution  added.  Duplicate  blanks,  i'.  e.,  alcoholic  potash  without  an 
fat,  are  also  measured  out  and  all  placed  in  the  water-bath.  Whe 
saponification  is  conaplete  they  are  taken  off,  cooled  down,  and  the  coi 
tents  I'un  into  lar^e  Erlenmeyer  flasks  of  300  to  400  cubic  centimetei 
capacity,  the  liquid  adhering  to  the  bottle  being  rinsed  into  the  flas 
With  small  successive  portions  of  boiling  water.  The  flasks  are^placB 
on  the  steam-bath  ana  the  alcohol  evaporated.  Then  the  amount  c 
semi-normal  acid  required  to  set  free  tne  fatty  acids  is  ascertained  b 
titrating  the  blanks.  Afterwards  about  1  cubic  centimeter  moi 
than  this  amount  of  acid  is  run  into  the  flask  containing  the  sampk 
which  Is  fitted  with  a  cork  furnished  with  a  glass  tube  about  1  mete 
long.  It  is  then  heated  on  the  bath  until  the  fatty  acids  form  a  clea 
stratum  on  the  surface  of  .the  liquid,  when  it  is  removed,  cooled  wit 
ice  water  as  rapidly  as  is  consistent  with  the  safety  of  the  flask,  th 
tube  rinsed  out,  and  the  contents  carefully  poured  off  from  the  cak 
of  solidified  acid  through  a  dry  filter  into  a  liter  flask.  After  bein 
rinsed  with  a  little  cold  water,  about  20  cubic  centimeters  of  boiliii 
water  is  poured  in  on  the  cake,  the  cork  and  tube  replaced,  the  cot 
tents  thoroughly  agitated  with  a  circular  movement,^  so  as  not  to  gt 
any  of  the  contents  on  the  cork,  and  the  flask  again  placed  on  th 
bath.  When  heated  to  the  full  temperature  of  the  bath  it  is  take 
off  again,  shaken  Well,  and  cooled  and  filtered  as  before.  This  wasl 
ing  is  repeated  three  times,  using  in  all  about  600  to  700  cubic  centi 
meters  of  water,  wheti  the  filtrate  is  mswie  up  to  1  liter,  an  aliquo 
part  taken  and  titrated  with  deci-normal  soda.  The  excess  of  seinJ 
normal  acid  used  in  separating  the  fatty  acids  is  deducted,  and  th 
remainder  calculated  as  butyric  acid. 

The  flask  containing  the  insoluble  acids  is  carefully  inverted  on  i 
stand,  and  allowed  to  dry  for  twenty-four  hours  in  the  air,  tog^he 
with  the  filter  paper,  the  funnel-shaped  neck  of  the  Erlenmeyer  flas^ 
preventing  thecdce  of  acid  from  dropping  out.  The  paper  and  flaw 
being  quite  dry^  so  that  the  acid  does  not  stick  to  thetni  the  oakdU 
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Is  broken  up  with  a  glciss  rod  and  allowed  to  cll*op  into  a 
dish;  together  with  whatever  is  readiljr  detached  from  the 
►er.  The  funnel  with  the  filter  paper  is  then  placed  in  the 
lole  made  in  the  point  of  the  paper,  and  the  remaining  pSLV- 
ished  into  the  flask  with  absolute  alcohol  delivered  from  a 
eh  bottle.  After  dissolving  up  all  the  particles  left  in  the 
;he  same  solvent,  it  is  poured  into  the  dish  containing  the  rest 
loluble  acid,  atid  the  flask  rinsed  out  with  another  small  por- 
absolute  alcohol.  This  dissolves  the  fatty  acids  nearly  as 
A  ether,  and  is  not  so  volatile,  besides  serving  the  purpose 

in  driving  off  the  water  from  the  acids,  when  drying.  The 
3W  placed  in  a  steam-jacketed  air  bath  and  kept  at  a  temper- 
100°  0.  for  about  2  liouts  after  the  alcohol  has  been  all 
I.  After  cooling  and  weighing,  it  is  again  dried  for  two 
iger.  If  not  over  10  to  15  nlilligrams  have  been  lost  it  is 
.  further:  otherwise  it  is  dried  tot  another  hour.  The  dish 
eighed,  the  original  weight  of  the  dish  subtracted,  and  the 

rpf  insoluble  acid  determined  by  dividing  its  weignt  by  the 
the  fat  taken.  The  percentage  of  insoluble  acicf  in  a  pure 
about  88.  In  some  rare  samples  it  may  reach  89,  but  in  such 
ere  are  grave  groimds  for  suspicion.  Lards,  tallows,  &c., 
>ntrary,  have  from  92  to  94  of  insoluble  acid, 
oond  cliemical  method  in  Use  is  known  as 

KOETTSTORFBR'S  PBOCESS4 

2.5  grams  butter  fat  (filtered  and  free  froni  water)  are  weighed 
ent  rubber-stoppered  bottle,  and  26  cubic  centimeters  apptoi- 
emi-normal  alcoholic  potash  added.  The  exact  amount  taken 
ined  by  weighing  a  sniall  pipette  with  the  beakel*  of  fiat,  rUn- 
f at  into  the  Dottle  from  the  pipette,  and  weighing  b^akfer  and 
jaim  The  alcoholic  potash  is  measured  always  In  the  same 
id  uniformity  further  insured  by  alwavs  allowing  it  to  drain 
length  of  time  (SO  seconds).  The  bottle  is  then  placed  in  the 
th,  together  with  a  blank,  containing  no  fat.  After  saponi- 
is  complete  and  the  bottles  cooled  down,  the  contents  are 
rith  accurately  semi-normal  hydrochloric  acid>  using  phenol- 
1  as  an  indicator.  The  number  of  cubic  centimeters  of  the 
[  for  the  saUiplej  deducted  from  the  number  required  for  the 
ves  the  number  of  cubic  centimeters  which  combines  with  the 
;he  saturation  equivalent  is  calculated  by  the  following  f orm- 
hich  W  eauala  tne  weight  of  fat  taken  in  milli^ams,  and 
mber  of  cuoic  centimeters  which  has  combined  with  the  fat: 

Sat.  Equiv.aa:-^ 

re  butters  the  mean  value  of  IT  is  about  17  when  2.6  grams  of 
t  are  taken,  and  the  saturation  equivalent  may  varv  from 
5.  On  the  other  hand,  for  lards,  tallows,  and  other  fats  com- 
jed  for  adulterants  the  equivalent  rises  to  270  to  290.  These 
,  therefore,  give  a  fair  idea  of  the  purity  of  a  butter,  or,  if 
eration  has  Been  practiced,  of  its  extent, 
ird  chemical  Wocess  used  has  for  its  object  the  determlna- 
tie  volatile  acids  present  in  a  fat.  Although  not  an  absolute 
yet  it  has  met  with  great  favor  among  analy sta. 
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reichert's  method^  as  employed  in  the  division  LABORATC 

About  2.5  grams  of  filtered  fat  are  weighed  into  a  ruBber-stopp 
bottle,  as  in  the  previous  methods,  25  cubic  centimeters  appr 
mately  seminomal  alcoholic  potash  added,  and  the  bottle  heated  on 
water  bath  until  the  fat  is  saponified.  It  is  then  rinsed  with  boiJ 
water  into  an  evaporating  disn  and  the  alcohol  evajwrated.  The  re 
ual  mixture  of  soap  ana  alkali  is  dissoved  in  25  cubic  centime 
water,  which  is  poured  into  a  flask  of  about  200  cubic  centimeters 
pacity,  and  the  dish  is  rinsed  out  with  another  portion  of  25  cubic  c 
timeters  water,  and  this  also  added  to  the  contents  of  the  flask 
cubic  centimeters  of  a  10  per  cent,  solution  of  phosphoric  acid  (spec 
CTavity  1.07)  are  added  to  separate  the  acid,  the  nask  fitted  to  a  c 
denser,  and  the  volatile  acids  distilled  off.  When  50  cubic  centii 
ters  have  distilled  over,  the  process  is  stopped  and  the  distill 
titrated  with  deci-normal  soda. 

To  prevent  the  liquid  from  carrying  over  non- volatile  acid  meek 
ically,  the  j^ube  which  connects  it  with  the  condenser  runs  up  straij 
about  12  to  16  centimeters  above  the  flask  before  it  bends,  and  is  a 
enlarged  into  a  bulb,  which  is  filled  with  broken  glass  or  glass  wc 
A  coil  of  platinum  wire  is  placed  in  the  flask  to  prevent  bampi 
and  the  distillation  is  carried  on  at  a  suflSciently  low  temperature 
avoid  violent  ebullition.  The  total  quantity  of  soluble  acid  in  a  pi 
butter  amounts  to  about  5  per  cent.  It  may  rise  to  6  or  sink  to  4  ] 
cent,  in  some  cases. 

^  In  conclusion,  I  will  say  that  with  the  aid  of  all  the  methods  m 
tioned  on  the  preceding  pages  the  chemist  is  reasonably  certain 
being  able  to  distinguish  a  pure  from  an  adulterated  butter. 

It  appears  further  that  the  microscope  with  polarized  light  affo 
one  or  the  best  means  of  qualitatively  examining  a  butter  for  im 
rities  when  the  samples  are  fresh,  while  the  estimation  of  the  ext 
to  which  an  adulteration  has  been  carried  is  best  discovered  by 
termining  the  specific  gravity  and  melting  point  of  the  fat,  and 
subjecting  it  to  the  chemical  processes  just  described. 

*     SIMPLB  QUALITATIVE  TEST  FOR  ARTIFICIAL  BUTTER. 

The  quantity  of  stearin  in  cow  butter  is  small  compared  with  t 
in  lard,  tallow,  &c.  On  this  difference  of  constitution  Profes 
Scheffer  (Pharm.  Rundsch.,  1886, 4, 248)  has  based  a  method  of  an£ 
sis.  A  mixture  is  made  containing  forty  volumes  of  rectified  ai 
alcohol  and  sixty  volumes  of  ether  oi.  725  specific  gravity  at  15**  C.  ( 
gram  of  butter  fat  is  dissolved  by  3  cubic  centimeters  of  this  mixt 
at  26°  to  28*"  0.  On  the  other  hand,  1  gram  of  lard  required  16  on 
centimeters  of  the  solvent,  1  gram  of  tallow  50  cubic  centimete 
and  1  gram  of  stearin  350  cubic  centimeters. 

For  the  experiment  take  a  test  tube  of  12  cubic  centimeters  capac 
and  place  in  it  1  gram  fat,  add  3  cubic  centimeters  of  the  fusel- 
ether  mixture.  After  tightly  corking  the  tube  put  it  in  a  water  ba 
at  18*"  0.  and  with  frequent  shaking  oring  the  temperature  to  28 
If  the  butter  is  pure  the  solution  becomes  perfectly  clear  at  this  tei 
perature.  If  not  clear,  more  of  the  solution  can  be  run  in  out  or 
Durette,  and  the  additional  quantity  required  will  be  some  indicatic 
of  the  quantity  or  quality  of  the  adulterant  which  has  been  usei 
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ing  to  Scheflfer,  mixtures  of  pure  butter  and  lard  g^ve  the 
C  data: 


Butter. 

Lard. 

Quaatity 

oiznixture 

required. 

Oram, 
1.0 
.9 
.8 
.7 
.6 
.1 

Oram, 

C.  centim. 
8.0 
8.9 
4.8 
6.7 
6.6 
14.4 

.1 
.3 
.8 
.4 
.9 

1  of  this  method  has  shown  that  it  is  capable  of  giving  valua- 

tative  indications  in  respect  of  the  purity  of  the  sample  under 

•tion. 

est  method  to  secure  a  sensibly  uniform  weight  of  fats  is  to 

>m  and  measure  out  from  a  pipette  one  cubic  centimeter  of 

?he  fats  which  do  not  melt  easily  should  be  stirred  up  thor- 

nth  a  wire,  while  the  temperature  is  raised  from  18  to  28°  C. 

ANALYSES  OF  BUTTERS  AND  BUTTER  SUBSTITUTES. 

f oUowinjB^  tables  are  found  the  analyses  of — 
Ltters  which  are  shown  bv  the  analyses  to  be  genuine, 
itters  which  are  doubtful  on  account  of  low  specific  gravity 
w  amount  of  soluble  acid, 
eomargarines,  butterines,  oils,  and  lards, 
allowing  methods  of  analyses,  not  already  described,  were 
d: 


SPECIFIC  GRAVITY. 

Preparation  of  the  sample, 

half  a  pound  of  the  butter  is  melted  in  a  dry  beaker  in  the 
ith,  stirred  occasionally,  and  when  the  whole  nas  melted  and 
)r  and  curd  have  settled  to  the  bottom  the  clear  fat  is  poured 
3ed  filter  in  a  jacketed  funnel.  If  the  filtrate  is  not  perfectly 
d  bright  it  must  be  refiltered  after  being  reheated.  A  tem- 
)  of  45°  to  50°  C.  will  be  found  most  suitable  to  effect  the  melt- 
igher  temperature  should  be  avoided,  as  otherwise  the  density 
largely  increased.  For  this  reason  the  fat  is  kept  in  a  melted 
n  as  short  a  time  as  possible. 

DETERMINATION  OF  THE  SPECIFIC  GRAVITY. 

Itered  fat  is  melted  on  the  water  bath  at  45°  C.  and  poured  into 
Qary  25-cubic-centimeter  specific-gravity  bottle.  The  bottle, 
contents,  is  then  placed  in  a  shallow  glass  dish  full  of  warm 
ad  kept  at  the  temperature  of  40°  C.  for  ten  minutes.  The  water 
Lsh  should  be  nearly  on  a  level  with  the  top  of  the  bottle.  The 
I  kept  full  by  the  addition  of  more  fat  if  necessary.  At  the  end 
pecified  time  the  stopper  is  inserted,  the  excess  of  fat  wiped  off, 
a  bottle  withdrawn  irom  the  bath,  wiped  thoroughly,  and  al- 
o  cool  before  weighing.    The  increase  m  weight  is  equal  to  tha 
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weight  of  the  fat,  and  this  divided  by  the  weight  of  an  equj 
of  water  at  the  same  temperature  will  give  the  specific  gray 
If  a  specific-gravity  bottle  with  a  thermometer  stopper,  is 
temperature  is  obtained  more  readily,  as  the  bottle  is  withdn 
the  bath  as  soon  as  the  desired  temperature  is  observed. 

.     DBTERMnrATION  OF  T^H  SALT. 

Weigh  out  5  grams  of  the  butter  in  a  tared  beaker,  melt  s 
into  a  bulb-separating  funnel,  and  wash  out  beaker  thoroug 
boiling  water.  Shake  funnel  and  contents  and  allow  to  st 
settle.  Run  off  the  water  and  repeat  treatment  with  about 
centimeters  boiling  water.  From  4  to  5  washings  will  rei 
traces  of  the  salt.  The  solution  is  then  titrated  with  ^  standi 
tion  of  silver  nitrate,  using  a  few  drops  of  a  saturated  solutic 
tassium  chromate  as  an  indicator.  From  the  number  of  cul 
meters  of  silver  polutio^  used  it  is  easy  to  calculate^  the  amoui 
contained  in  the  butter, 

Andly$es  of  butter  gubstitutes. 


1750 
1761 
1768 
1754 
1756 
1766 
1787 


▲rtlolfls. 


LftTd 

Beef  suet 

Oleomaivarine 

Neutral  lard 

Creamery  butterine* 

Oleofatt 

Country  print 


.00SS8 

.90108 
.90490 
.90369 
.90569 
.90287 
.90661 


I 


0.06 

0.25 

9.84 

7.42 

11.69 

14.28 

14.45 


92.59 
98.59 
90.00 
99.90 
98.85 
98.72 


P.Ct 

0.41 

0.22 

0.12 

0.20 

1.16 

0.10 

0.09 


^ 


I 


P.df. 
O.OB 
0.04 
0.25 
0.10 
1.58 
0.08 


a 


^' 


p. 

0. 

0.00 

8.64 

0.40 

2.89 

0.97 

2.42 


i 


-p.pt. 

0.00 
0.00 
8.66 
0.00 
2.71 
1.07 
2.85 


P,ct, 
.0075 


.8600 

.'8068* 

.8700 


P.et 
trace 
.00 
.68 
.02 
.74 
.60 
1.82 


*40  per  cent,  butter  fat,  16  per  cent,  oleo  fat,  80  per  cent,  neutral  lard. 
t  Averajre,  40  pounds  per  t^t  steer. 

Analyses  of  doubtful  butters.* 


SatUl  number. 


1748 
1757 
1758 
1767 
1774 
1779 
1780 
1798 
1794 


QQ 


.90968 

.90064 
.90987 
.90074 
.90972 
.90947 
.90964 
.901)38 
.90965 


^ 


P^ct 

7.45 

11.80 

12.12 

10.90 

29.84 

11.69 

10.06 

8.50 

9.06 


i 


Perct. 

d9.45 
89.44 
87.00 
88.68 
87.82 
88.01 
88.42 
88.00 
88.50 


P.ct. 

8.61 

8.54 

4.71 

4.78 

4.84 

8.16 

8.08 

8.84 

8.44 


P.ct 

4.60 

4.25 

4.54 

4.45 

4.27 


Perct. 
8.64 
5.28 
0.00 
2.16 
0.00 
6.00 
6.40 
la.QO 
2.84 


i 


Ptrct. 
9.W 
6.84 
0.12 

e.d9 

0.12 

6.oq 

5.66 

18.06 

8.48 


Perct. 
.7448 

.5668 
.4875 
.4813 
.9626 
.8760 
.8760 


.4876 


*  These  siMnples  were  bought  for  pu^  butter. 


P.ct. 
1.41 
1.68 
,98 
1.88 
1.86 
1.66 

i.te 

1.12 
.96 


852 
258. 
251. 
M9. 
200. 
200. 
260. 
268. 
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887 


Analyses  qfbHiter, 


.OlOM 
.91110 

S1Q89 
lOfl? 
.91029 
.91944 
.91166 
.91004 
.91013 
.91068 
.91067 
.91089 
.91078 
.91155 
.90d58 
.9104:8 
.90995 
.91188 
.91009 
.91079 

.9l( 

.91989 

.01081 

.91010 

.91112 

.91082 

.91189 

.91061 

.91080 

.91106 

.91180 

.91006 


J^.  et, 

18.» 

8.58 

8.67 

8.14 

16.82 

459 

11.40 

17.88 

18.95 

es.12 

28.46 

21.02 

11.89 

21.96 

81.55 

11.17 

7.68 

9.68 

7.86 

12.28 

cl.  o9 

18.75 
9.87 

10.84 

12.28 
7.96 

12.80 
6.98 
8.89 
8.44 
4.44 

18.67 
8.23 


87.86 
88.66 
88.08 
88.91 
86.60 
87.50 
88.07 
87.47 
87.84 
87.47 
87.88 
87.71 
86.65 
88.00 


87.24 
87.30 
88.14 
87.60 
87. « 
86.68 
87.58 
86.61 
88. 4d 


87.28 
87.69 
87.10 
87.78 
87.85 
88.25 
87.75 


I 


P.ct. 

4.01 
4.14 

!6d 
8.00 
6.02 
6.49 
8.70 
4.78 
4.98 
6.27 
6.15 
4.60 
5.&1 
4.45 
6.81 
6.08 
5.94 
6.06 
5.87 
6.47 
4.76 
6.17 
6.42 
4.66 
8.97 
4.24 
8.92 
4.48 
3.91 
4.41 
8.47 
4,18 


P.ct. 
4.60 
4.67 
4.78 
6.48 
4.66 
6.51 
4.61 
4.64 
4.60 
4.70 
4.99 
4.93 
4.96 
4.74 
5.02 

4.62 
5.21 
6.05 
4.47 
4.98 
6.96 
4.03 
4.56 
4.46 
8.9a 


I 


P.ct 
2.84 
8.60 

2.81 
2.04 
8.79 

8.41 
1.48 
0.00 
0.00 
0.00 
0.00 
0.00 
2.01 
0.00 
0.57 
2.06 
5.62 
4.09 
6.28 
8.69 
8.18 
0.00 
4.88 
3.12 
5.79 
6.42 

6.68 
8.02 
6.11 
8.15 
1.81 
7.10 
4.37 
1.76 


i 


p.ct. 


8.48 
2.97 

2.0d 
8.07 
2.97 
1.66 
0.06 
0.07 
0.06 
0.05 
0.00 
2.84 
0.11 
0.18 
8.46 
5.61 
4.41 
6.16 

IS 

0.18 
5.61 
2.48 
6.20 
6.68 
6.76 
8.99 
4.71 
4.78 

Im 

7.66 
4.70 


P.ct. 
.7875 
.8818 
.8^50 
.5068 
.7438 
.5260 

8812 
.4875 

4876 
.1750 
.1750 
.2188 
.9625 

4375 
.6125 
.4876 
.2625 

5280 
.4976 
.4813 

8068 
.7000 
.4376 
.4876 


6 
.6260 
.6260 
.4876 
.7000 
7000 
.4875 
.5125 


P.ct. 
1.46 
1.81 
1.80 
1.25 
1.66 
0.88 
1.14 
0.68 
0.81 
0.49 
0.59 
1.01 
1.30 
1.21 
1.88 
1.11 
0.71 
1.87 
0.91 
1.08 
1.06 

1.41 
1.12 
0.07 
1.43 
1.48 
9.06 
1.88 
1.16 
1.42 
1.02 
8.10 
1.84 


«12 


2b4.90 
260.60 
268.50 

264.90 
252.70 
244.30 
250.10 
288.60 
dlO.70 
248.70 
243.00 
218.80 
244.90 
244.00 
252.00 
247.00 
247.00 
244.10 
962.10 
^6.40 
245.10 
260.70 
261.80 
260.90 
m60 
947.10 
246.40 
2^.40 
247.60 
246.60 
261.60 
240.20 
240. 7P 


12.60 
18.10 
13.50 
15.80 
12.90 
15.60 
13. 10 
12.80 
18.60 
13.40 
14.10 
14.00 
14.10 
18.20 
14.80 
12.80 
14.80 
14.80 
12.70 
14.00 
14.90 
11.40 
12.90 
12.70 
11.10 
13.20 
18.60 
12.50 
14.60 
12.60 
18.90 
12.30 
14.50 
12.08 


ESTIMATION  OF  PAT  IN  MILK. 

rcentage  of  fat  in  milk  is  one  of  the  best  indications  of  the 

or  absence  of  added  water.    Various  methods  of  speedily 

rately  estimating  the  percentage  of  fat  have  been  proposed. 

le  most  successful  of  tnese  is  known  as  Soxhlet's  areometric 

The  principle  of  this  method  is  based  on  the  fact  that  if  the 
t  be  rendered  slightly  alkaline  and  then  shaken  with  ether 
asses  into  solution,  and  when  the  mixture  is  allowed  to  rest 
time  the  etherial  solution  of  the  fat  will  collect  at  the  top. 
nfic  ^avity  of  this  solution  will  vary  according  to  the  con- 
it  which  it  contains,  and  by  the  determination  of  this  specific 
the  percentage  of  fat  is  determined. 

•eat  objection  to  the  use  of  this  method  is  found  in  the  diffi- 
th  which  the  ethereal  fat  solution  separates.  Various  theo- 
e  been  proposed  to  account  for  this  peculiarity  of  milk  in 

to  allow  the  ether  solution  to  separate.  Caldwell  and  Parr 
)po8ed  it  to  be  due  to  the  bran  in  the  cow's  food;  Liebermann 
it  to  failure  of  manipulation;  Bchmoeger,  that  it  is  caused  by 
standing  on  ice;  Soxnlet  thinks  it  is  the  result  of  deficiency  of 
others  attribute  it  to  differences  in  age  and  breed  of  the  cows. 
Fore  the  method,  in  order  to  be  of  general  application,  must 
cted  to  some  radical  modification.  In  this  direction  were  the 
J  to  secure  a  more  prompt  separation  by  varying  the  axaoxrcvXia 
ic  potash  solution  employed.    These  attempts,  ^j^  t\i^  Te^c^ot^ 
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has  shown,  were  entirely  unsncoessful.  Even  if  the  different  kinds 
of  milk  would  permit  a  prompt  separation  by  varying  the  quantities 
of  alkali  employed,  the  amount  for  each  sample  coulcL  only  be  deter- 
mined by  numerous  and  tedious  exx>6riments. 

I  therefore  turned  my  attention  in  another  direction.  It  seemed  to 
me  that  a  centrifugal  machine  might  be  used  to  secure  this  separa- 
tion, and  accordingly  I  had  a  cast-away  drug-mill,  formerly  used  in 
the  laboratory,  modified  so  as  to  serve  for  this  purpose.  The  machine 
was  so  arranged  as  to  hold  four  separatory  flasks  and  impart  to  them 
a  high  si)eed  of  rotation. 

At  this  point  of  my  investigations  this  apparatus  was  finished,  and 
I  immediately  subjected  it  to  a  trial. 

Four  samples,  wnich  had  not  separated  at  all  at  the  end  of  3  honrs, 
were  placed  in  the  apparatus  and  whirled  for  10  minutes.  At  the  end 
of  this  time  3  of  tnem  had  completely  separated  and  the  fourth 
nearly  so.  The  apparatus  was  set  in  motion  a^in  for  5  minutes,  at 
the  end  of  which  time  the  separation  of  the  lourth  sample  was  ac- 
complished. 

The  number  of  revolutions  per  minute  of  the  machine  was  about 
250. 

It  will  be  seen  from  the  above  that  the  very  first  trial  of  the  ma- 
chine was  completely  successful,  securing  a  perfect  separation  of  the 
ether-fat  solution  in  a  few  moments  in  samples  which  previous  trial 
by  the  usual  method  had  failed  to  separate  in  several  hours. 

The  next  determinations  were  made  on  a  sample  of  milk  purchased 
at  the  Department  restaurant. 

Duplicate  flasks  were  treated  in  the  usual  way  to  secure  the  separa- 
tion, and  only  at  the  end  of  2i  hours  was  enough  clear  solution  ob- 
tained to  get  a  reading:  No.  1  gave  2.40  -per  cent,  fat;  No.  2  gave  2.30 
per  cent.  rat. 

The  first  set  of  samples  of  the  same  milk  separated  by  the  centrif- 
ugal gave  the  percentages  below:  No.  1  gave  2.52  per  cent.;  No.  2 
gave  2.32  per  cent.  fat. 

The  separation  took  place  perfectly  in  10  minutes  with  a  rate  of 
revolution  of  about  300  per  mmute. 

The  second  set  of  4  samples  was  treated  in  the  same  way  and 
separated  completely  in  8  minutes.  The  following  readings  were  ob- 
tamed :  No.  1  gave  2.36  per  cent,  fat ;  No.  2  gave  2.34  per  cent,  fat; 
No.  3  gave  2.31  "per  cent,  fat;  No.  4  gave  2.30  per  cent.  fat. 

The  third  set  of  samples  separated  by  the  centrifugal  showed  the 
following  percentages :  No.  1  gave  2.23  per  cent,  fat;  No.  2 gave  2.30 
per  cent.  fat. 

The  volume  of  the  clear  ether-fat  solution  in  each  case  was  about 
40  cubic  centimeters. 

The  next  trial  was  with  milk  also  purchased  in  the  Department 
restaurant.  It  proved  to  be  one  of  the  rare  cases  in  which  a  reason- 
ably prompt  separation  was  secured  by  the  old  method.  After  30 
minutes  about  25  cubic  centimeters  of  the  ether  solution  had  sepa- 
rated, which  was  enough  to  get  a  reading.  Duplicate  determinations 
were  made :  No.  1  gave  2.08  per  cent,  fat;  No.  2  gave  2.04  per  cent 
fat. 

Four  separations  of  the  some  milk  were  also  made  with  the  cen- 
trifugal. Separation  took  place  promptly  in  8  minutes  at  a  speed 
of  about  300  revolutions  per  minute,  and  the  volume  of  ether  fat  in 
each  case  was  about  40  cubic  centimeters :  No.  1  gave  2.01  per  cent 
fat;  No.  2  gave  2.01  per  cent,  fat-,  No.  3  gave  2.00 per  cent,  fat;  No. 
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kve  2.04  per  cent,  fat;  which  is  an  agreement  as  close  as  any 
Ld  expect. 

ig  thus  shown  that  the  centrifugal  method  w?.3  capable  of 
me  areometric  method  applicable  to  almost  (-vfjiy  sample  of 
undertook  a  new  series  of  experiments,  lu  iill  l^tij  jfuuiples 
bjected  to  treatment. 

e  155  samples  examined  only  57  gave  a  good  separation  by 
hlet  method  in  30  minutes.  Of  the  remaining  9S  about  half 
separate  at  all  so  as  to  permit  a  reading,  and  the  other  half 
er  several  hours.  Compare  this  with  the  centrifugal  method, 
b  only  G  samples  out  of  the  whole  lot  required  over  15  min- 
separation  and  only  1  was  abandoned  as  entirely  inseparable, 
more  general  application  of  the  process  is  at  once  apparent, 
e  6  samples  mentioned  above  3  were  from  the  same  cow,  a 
lort-horn,  4  years  old,  weight  about  800  pounds,  in  milk  since 
J85.  She  gave  6  quarts  ot  milk  a  day;  was  milked  at  5  a.  m. 
m.  The  samjjlesof  milk  sent  were  taken  at  5  p.  m.  on  April 
3, 1886,  respectively.  The  food  received  by  this  cow  was  the 
for  all  the  others  (36)  from  which  samples  were  taken  for  analy- 
ley  received  at  5  a.  m.  3  pounds  ot  wheat  bran  and  the  same  of 
chops,  and  then  as  much  corn  (maize)  fodder  as  they  could 
le  bran  and  chops  were  fed  dry.  In  pleasant  weatner  the 
)re  out  until  3  p.  m.  They  were  then  fed  10  pounds  each  of 
hed  oats.  At  5  p.  m.  they  got  a  half  peck  of  chopped  tur- 
l  a  repetition  of  the  morning's  feed  of  bran  and  chops, 
lominy  chops  used  showed  on  analysis  the  following  compo- 

Feroeot 

7.18 

2.53 

ract  or  fat 9.  03 

rates 69.  32 

ar 2.36 

>ids 9.63 

)f  the  other  samples  were  received  April  27  and  30  from  a  thor- 
;d  Jersey,  4  years  old,  weight  about  600  pounds,  in  milk  since 
1885,  giving  at  the  time  about  5  quarts  daily.  On  the  29th 
[  samples  of  milk  were  also  treatea  from  the  same  cow,  but 
iutionthe  centrifugal  separation,  although  more  than  usually 
,  did  not  require  so  long  a  time  as  on  the  occasion  mentionecl. 
is  nothing:  shown  by  the  analysis,  by  the  breed  of  cow,  nor  by 
I  which  gives  any  definite  idea  of  the  cause  of  the  peculiarity 
milks  which  does  not  permit  a  speedy  separation.  It  cer- 
j  not  the  quantity  of  fat  present,  for  other  milks  having  the 
lore  or  less,  amounts  of  fat  separated  without  difficulty. 
,  90  samples  were  compared  by  the  usual  method  of  separa- 
I  by  the  centrifugal,  fey  the  former  method  the  mean  per- 
of  fat  obtained  was  4.01,  and  by  the  latter  3.88.  It  thus  ap- 
lat  the  numbers  obtained  by  the  centrifugal  method  must  be 
kI  by  .13  in  order  to  correspond  to  those  of  the  old  method. 
jcrepancy  is  readily  explained  when  it  is  remembered  that  by 
:rif ugal  motion  the  percentage  of  ether  left  in  the  emulsion 
laturally  be  less  than  with  the  former  process  of  separation, 
er-fat  solution  thus  becomes  more  dilute,  and  consequently 
wer  specific  CTavity.  When,  therefore,  the  percentage  of  fat 
k  determined  areometrically  is  calculated  by  th.eta\)\ea  gtv^XL 
19  AG— '86 
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for  the  old  method  of  separation,  it  should  bo  increaBed  by  .13 
der  to  represent  tlie  actual  quantity  present. 

I  think  it  safe  to  conclude,  from  the  data  which  have  been  obt 
Srst,  that  the  method  of  Soxhlet  cannot  be  applied  to  the  detei 
tion  of  fat  in  American  milks,  especially  if  they  be  from  indi 
animals.  It  works  somewhat  berter  on  mixed  milks  from  a 
dairy,  but  even  in  this  case  it  is  a  rare  tUnff  to  secure  a  prom] 
aration,  and  in  most  cases  the  method  wouM  be  very  dimoult 
plication. 

Second,  That  by  the  use  of  the  oentrifugal  machine  descr 
prompt  separation  of  the  ether-fat  solution  can  be  obtained 
cases,  even  in  those  in  which  after  48  hours  no  separation  wh 
takes  place  by  the  usual  method. 

Third.  That  the  estimation  of  the  fat  in  milk  by  Soxhlet' s  are< 
can  only  be  accurately  secured  when  standard  volumes  of  a( 
ether  and  caustic  potash  are  employed,  when  the  volume  of  the 
fat  solution  separated  is  sensibly  constant,  and  the  time  emplc 
separation  sensibly  the  same.  These  conditions  can  only  be  s 
by  the  use  of  the  centrifugal  machine  described. 

I  propose  to  use  a  centrifugal  apj)aratu8  also  for  assisting 
separation  of  the  ether-fat  solution  in  the  lactobut^rometer; 
has  already  proved  its  usefulness  in  separating  precipitate  whi( 
side  very  slowly. 

I  am  of  the  opinion  that  such  a  machine  would  prove  of  grea 
in  every  chemical  laboratory  aside  from  its  utUity  in  determini 
fats  in  milk. 

The  process  just  mentioned  was  first  used  in  May,  1885,  at  t 
partment  of  Agriculture,  and  a  full  description  of  it  was  gi 
Buffalo  in  August,  1886,  before  the  chemical  section  of  the  A 
tion  for  the  Aavancement  of  Science. 

A  machine  resembling  this  has  lately  been  patented  in  Germ; 
Laval  under  the  name  of  Lactokrit  The  disk  of  this  machii 
arranged  as  to  be  capable  of  a  high  rate  of  revolution,  viz,  6,( 
minute. 

The  milk  in  which  the  fat  is  to  be  estimated  is  first  treated  t 
equal  volume  of  a  mixture  of  20  parts  concentrated  citric  acid 
part  of  sulphurous  acid.  After  snaking,  the  test-tube  containi 
milk  mixture  is  warmed  to  30**  C. ,  or  above,  and  the  tubes  wl 
into  the  revolving  disk  are  filled  with  the  mixture  and  put  i: 
tion.  The  temperature  of  the  tubes  is  kept  at  60**  C.  by  meai 
bath  of  hot  water. 

In  6  minutes  the  fat  is  separated,  and  the  percentage  thereo 
off  by  the  graduations  on  the  tubes  containing  it  {Chem,  d 
blatt,  No.  42,  October,  1886,  pp.  797  et  seq.) 

ADAMS  METHOD  FOR  THE  GRAVIMETRIC  ESTIMATION  OF  FAT  IN 

This  method  was  first  described  in  The  Analyst^  Volume  10, 
and  following.  Five  cubic  centimeters  of  the  milk  are  place 
strip  of  blottmg  or  filtering  paper,  previously  exhausted  with 
and  rajjidly  dried.  The  paper  may  be  cut  into  strips  2  inche 
and  20  ijiches  long.  After  the  drying  is  complete  the  strip  of 
is  rolled  into  a  coil  and  extracted  in  a  Soxhlet  apparatus  with 
This  method  has  been  proved  by  careful  experiment  to  be  very 
and  gives  a  slightly  higher  percentage  of  fat  than  any  other 
metric  method  heretofore  proposed. 
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ADULTERATION  OF  SPIOES  AND  CONDIMENTS. 

BT  CLIFFOBD  BlOHAKI>S02f. 

The  class  of  substances,  including  mustard^  pepper,  cayenne  and 
chillis,  ginger,  cloves,  nutmeg  and  mace,  cinnamon  and  cassia,  and 
•llspice,  which  are  commonly  designated  as  spices  and  condiments  in 
the  discussion  of  foods  and  dietaries,  are  probably  moro  largely  sub- 
ject to  adulteration  and  with  less  attempt  at  concealment  than  any  of 
the  foods  proper.  Fortunately  the  sopnisticatiou  is  simply  the  audi- 
tion of  material  of  a  harmless  nature  for  the  purpose  of  diluting  the 
more  expensive  spices  and  making  it  possible  to  reduce  the  price  in 
accordance  with  the  demands  of  the  dealer  and  eventually  the  con- 
foxner. 

These  substances  were  originally  luxuries  and  not  regarded  as  an 
essential  part  of  the  diet  of  even  the  richer  classes;  now  the  poorest 
man  is  not  satisfied  without  them,  and  pepper  is  as  well  known  and 
as  much  emploved  as  salt.  All  this  has  had  much  to  do  with  the  in- 
troduction of  adulteration  as  a  means  of  catering  to  the  demands  of 
the  lower  classes  for  cheap  spices,  and  increasing  step  by  step  its 
extent  until  the  adulteration  has  become  so  gross  in  manv  cases  as 
to  expose  itself  or  bring  about  the  enactment  of  laws  for  tne  repres- 
sion of  the  sale  of  such  substances.  At  the  present  time  in  several  of 
our  largest  cities  the  price  to  be  paid  for  a  spice  is  named  by  the  re- 
tail dealers,  and  he  is  then  supplied  from  the  spice-mill  with  a  mixture 
containing  tne  largest  amount  of  pure  material  which  can  be  supplied 
for  the  money,  the  necessary  weight  being  made  up  of  diluents  of 
some  cheap  but  harmless  substance.  As  an  example,  the  fact  that  a 
New  York  firm  in  a  short  time  used  and  put  into  the  market  in  their 
ipioee  more  than  6,000  pounds  of  cocoanut  shells  shows  how  far  the 
custom  has  been  carrieo,  and  it  is  easy  to  see  how  difficult  it  would 
be  to  bring  this  state  of  things  to  an  end  without  some  governmental 
action,  it  being  improbable  tnat  by  any  means  of  agreement  among 
themselves  the  grinders  of  spices  could  unite  in  doing  awav  with  the 
practice,  or  that  any  education  of  the  masses  would  teach  them  to 
refuse  to  purchase  a  ground  spice  at  a  price  which  is  far  below  that 
of  the  unground  article. 

This  alone,  the  relation  between  the  prices  of  ground  and  unground 
spices,  is  often  sufficient  to  point  out  the  fact  that  a  ground  s{)ice 
must  be  largely  diluted,  and  on  the  other  hand,  when  purchasing 
from  a  reliable  dealer,  a  slight  increase  in  cost  over  that  of  the  spice 
in  its  original  form  is  evidence  of  the  purity  of  the  powder.  Those 
who  desire  pure  ground  spices  can  always  obtain  them  by  paying 
their  value;  they  are  by  no  means  uncommon  in  the  market,  but  as 
long  as  there  are  those  who  do  not  know  that  it  is  for  their  interest 
to  buy  the  best  rather  than  a  cheap  article  for  its  low  price,  such 
people  must  suffer  or  be  protected  by  legal  enactments,  which  shtdl 

Srevent  and  prohibit  the  existence  oi  such  mixtures.  Until  this  is 
one  the  supply  ot  a  demand  which  certainly  exists  may  be  considered 
to  be  at  the  least  justifiable  on  the  part  of  the  spice  millers,  and  ed- 
jication  of  those  ignorant  of  the  state  of  the  trade  must  be  the  pre- 
lioinary  to  legislation  upon  the  subject.  When  proper  legislation  nas 
found  a  place  on  the  statute-books  the  manufacturers  will  find  them- 
*^ve8  in  a  position  where,  without  detriment  to  themselves,  they  caji 
•11  unite  in  giving  up  the  practice. 
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Under  the  laws  for  the  prevention  of  the  adulteration  of  foods, 
which  have  been  in  operation  in  Grermany,  England,  France,  CaDada, 
and  a  few  of  onr  states  during  a  longer  or  shorter  period  of  time,  a 
large  share  of  attention  has  been  given  to  the  aduU^ration  of  spices 
ana  condiments  and  the  means  of  detecting  them.  Fortunately  the 
latter  are  not  difl&cult,  and  the  results  have  been  an  awakening  of  the 
communities  in  these  countries  to  an  appreciation  of  the  advantages 
of  pure  spices  and  the  placing  of  the  method  of  detection  on  a  more 
certain  basis. 

EXPERIENCE  IN  COUNTRIES  HAVING  PUBLIC  ANALYSTS. 

In  England  the  public  mind  had  been  so  far  educated  by  the  pub- 
lications of  private  investigators,  such  as  Hassall,  that  in  1860  laws 
were  passed  for  the  prevention  of  the  adulteration  of  food  and  drink. 
These  have  been  rei>ealed  and  modified,  so  that  the  present  law  dates 
from  1875  and  amendments  of  1879. 

Unfortunately  there  is  no  government  report  upon  the  results  of 
the  scientific  work  done  by  those  employed  under  the  act,  and  we  are 
indebted  to  the  Society  of  Public  Analysts  for  a  large  portion  of  the 
information  which  is  at  our  disposal  in  regard  to  admteration  in  Eng- 
land. "We  have  also  in  the  publications  of  Hassall,  Blyth,  and  Allen 
volumes  which  give  the  most  recent  scientific  data  as  to  the  best 
method  for  the  detection  of  adulteration  and  illustrations  of  the 
forms  in  which  foreign  matter  occurs.  On  Dr.  Hassall's  work  is 
founded  many  of  our  present  methods  of  examining  ^f oods  micro- 
scopically, and  especially  spices  and  condiments.  In  The  Analyst,  the 
publication  of  the  Society  of  Public  Analysts,  will  be  found,  in  the 
proceedings  of  the  society,  in  papers  of  individuals,  and  in  reports  of 
prosecutions,  much  information  in  regard  to  the  status  of  adultera- 
tion in  England  during  the  last  eleven  years,  including  the  material 
used  for  adulteration  of  spices  and  the  means  of  detecting  it.  The 
lack  of  an  official  publication  of  the  results  and  all  that  has  been 
done,  both  in  regard  to  particular  samples  and  methods  employed  for 
their  examination,  is,  however,  much  to  be  regretted.  There  is  the 
same  difficulty  in  Germany.  The  law  of  the  Empire  of  1881  provider 
for  the  prevention  of  the  adulteration  of  the  substances  which  we 
have  under  consideration,  but  no  reports  on  the  execution  of  the  law 
or  of  the  results,  scientific  or  otherwise,  have  been  available  to  us. 
Much,  however,  has  been  published  in  the  technical  and  scientific 
journals  on  the  method  of  detecting  adulterants  which  is  of  the 
greatest  value. 

In  France  the  laboratory  of  the  prefecture  of  police  of  Paris,  which 
has  control  of  the  investigation  of  the  food  supplies  of  that  city, 
makes  an  elaborate  report  annually,  of  which,  however,  but  a  small 

f)ortion  is  devoted  to  spices,  although  they  are  recognized  as  being 
ar^ely  adulterated;  pepper,  for  example,  oeing  mixed  to  an  aston- 
ishing extent  with  ground  olive-stones.  Other  cities  of  France  have 
municipal  laboratories,  whose  reports,  if  any  there  are,  have  not 
reached  us. 

In  this  country  Canada  makes  a  much  better  statement  of  the  re- 
sults which  have  followed  the  enforcement  of  the  adulteration  of  food 
act  of  1876  than  is  done  anywhere  else.  The  commissioner  of  inland 
revenue  has  published  annually  a  statement  showing  the  entire  num- 
ber of  samples  analyzed,  the  persons  supplying  them,  and  their  qcfflc 
position  and  adulterants.     Spices  occupy  a  prominent  position  in  tne 
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treport^,  and  a  collation  of  the  results  of  the  investigations  of  the 
several  public  analysists  is  of  interest.  In  1878,  when  the  reports 
first  became  available  to  us  for  reference,  the  summary  of  the  spices 
antdyzed  showed: 
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This  enormous  amount  of  adulteration,  amounting  to  nearly  a 
universal  custom,  was  followed  in  1879  by  a  similar  report : 
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In  1880  there  were  reported,  as  the  results  of  the  public  analysts'  / 
work ;  / 
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There  is  a  very  slight  improvement  api)arent,  but  it  must  be  remem- 
bered that  in  examinations  of  this  description  the  specimens  selected 
are  always  of  a  suspicious  nature,  those  which  are  already  known  to 
be  pure  being  omitted,  so  that  year  by  year  the  list  of  brands  which 
o^'excluded  from  examination  increases. 
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In  1881  and  the  following  years  the  results  were  tabulated  as  f ol-  % 
lows: 
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It  is  seen  that  several  years  after  the  enactment  of  the  law  the 
adulteration  of  spices  is  as  enormous  as  at  first.  This  arises,  how- 
ever from  lack  of  prosecution  and  non-enforcement  of  the  law.  Of 
the  occurrence  of  adulterants  in  spices  the  chief  analyst  says  in  his 
report  for  1885 : 

During  the  year  considerable  attention  was  paid  to  spices  and  condiments.  View- 
ing the  fact  that  in  the  past  a  very  large  amount  of  adulteration  had  been  reported 
as  prevailing  in  these  substances,  and  with  a  view  to  ascertaining  whether  the 
adulteration  was  practiced  by  the  manufacturer  or  by  the  dealers,  a  systematic  vis- 
itation was  made  of  all  the  spice-grinders  in  the  Dominion  (or  all  that  could  be 
recognized  as  such),  and  their  factories  and  stores  were  inspected,  under  sections  7 
and  8,  with  the  results  as  shown  in  the  appendix. 

The  examination  of  19  samples  of  ground  cinnamon  resulted  in  finding  7  ^nuine, 
4  consisted  of  a  substitution  of  cassia;  1  was  adulterated  with  cassia,  and  6  with 
other  inert  matter;  1  consisted  of  cassia  adulterated  with  foreign  vegetable  matter. 

Of  ground  cloves,  22  samples  were  examined.  Twelve  proved  to  be  pure  and  10 
adulterated,  the  adulterant  cliiefly  used  being  clove  stems,  pea  meal,  roasted  and 
ground  cocoanut  shells. 

Of  66  samples  of  ground  ginger,  20  were  reported  as  being  adulterated,  almost  ex- 
clusively with  wheat  flour,  non-injurioua  to  health,  doubtless;  but  unless  the  pur- 
chaser be  duly  warned  of  the  nature  of  the  compound  his  pocket  would  be  seri- 
ously prejudiced,  if  not  injmed,  as  tliis  sophistication  was  practiced  to  the  extent  of 
from  10  to  15  to  from  25  to  40  per  cent.,  the  pungency  being  imparted  by  the  judi- 
cious admixture  of  Cayenne  pepper. 

Fifty  samples  of  mustard  were  examined,  and  many  of  these  were  properly  sold 
as  ''compound"  or  mixtures,  but  one  of  the  worst  samples  was  sold  with  a  label 
guaranteeing  it  to  be  '*  gi-ound  from  finest  English  seed  and  free  from  adulteration." 
Of  tiie  50  samples,  9  were  reported  genuine,  2  of  excellent  Quality,  and  89  were  all 
more  or  less  aainixtures  of  mustard-seed  or  mustard  cake  (irom  which  the  natural 
fixed  oil  had  been  expressed),  with  wheat  flour  and  turmeric,  and  in  some  cases 
with  corn-starch  or  bean  meal,  in  varying  jiroportions  up  to  as  high  as  60  or  even 
60  per  cent.  It  was  formerly  contended  that  the  addition  of  wheat  flour  or  other 
inert  matter  was  a  necessity,  to  give  the  ground  mustard  keeping  qualities  and  make 
the  condiment  prilatable  by  softening  its  natural  acridity.  But  tlie  most  reputable 
manufac'tuie)"s  have  demonstrated  the  falla<.*y  of  tliis  contention  by  the  nroauction 
of  an  absolutely  pure  mustard,  which  has  received  public  acceptance  and  apprecia- 
tion; and  two,  at  least,  of  our  home  manufacturers  are  happily  following  in  their 
steps.  It  is  a  question  yet  to  be  decided  how  far  the  use  of  mustard  cake,  deprived 
of  the  natural  rixod  oil,  is  permissible  in  the  manufacture  of  this  condiment.  Dr. 
Ellis's  observations  on  this  matter  are  very  much  to  the  point,  and  have  received 
confirmation  by  similar  experiments  in  my  laboratory,  and  doubtless  when  next  the 
analysts  meet  in  conference  tliis  question  will  be  settled  in  a  mann^  favorable  to 
the  use  of  mustard  cake. 

Twenty-four  samples  of  Cayenne  pepper  were  examined,  of  which  14  were  re- 
ported adultered,  but  8  of  these  were  appealed  to  the  judgment  of  the  chief  an- 
alyst, and  the  decision  of  the  public  analyst  was  not  sust^ed,  as  will  be  seen  ea^- 
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reference  to  "appeal  cases."  The  remaining  10  were  reported  adulterated  with 
wheat  flour  and  colored  earthi  in  one  case  to  the  extent  of  50  per  cent.  The  other 
10  samples  were  reported  unadulterated,  save  1,  which  was  doubtful,  it  apparently 
having  been  artificially  dressed  with  a  fixed  oil. 

Sixty  samples  of  ground  pepper,  black  and  white,  were  examined,  of  which  31  are 
reported  as  unadulterated,  1  doubtful,  and  28  all  more  or  less  adulterated,  the  gen- 
eraUtr  of  them  to  the  extent  of  from  10  to  20  per  cent.,  but  the  more  flagrant  cases 
from  30  up  to  even  75  per  cent,  in  one  case.  The  adulterant  is  chiefly  farinaceous 
matter,  also  mustard  husk,  pepixr  hulls,  clay,  sand,  and,  not  the  least  conspicuous, 
ground  cocoanut  shells — doubtless  an  innocent  admixture,  so  far  as  health  is  con- 
cerned, but  decidedly  not  a  material  of  a  character  to  improve  the  flavor  or  value 
of  the  pepper  as  a  condiment. 

As  stated,  these  samples  of  spices  were  all  obtained  from  either  the  actual  pro- 
ducer or  wholesale  distributer,  and  the  results  prove  that,  whether  or  not  the  retail 
Tender  still  further  "improves"  his  apiceej  &c.,  before  retailing  them,  his  demand 
fcM"  a  cheap  adulterated  article  is  amply  provided  for  by  the  manufacturing  dealer. 

For  the  most  part  the  producers  of  these  sophisticate  ^ods  expressed  themselves 
anxious  for  the  enforcement  of  the  law  for  their  suppression,  but  obiected  to  the  re- 
qoirsxnents  of  the  law  that  if  sold  they  should  be  distinctly  labeled  as  impure.  Some, 
CD  the  other  hand,  contended  that  the  public  was  benefited  by  a  slight  admixture; 
that  a  really  better  article  could  be  supplied  at  a  lower  price  if  the  finest  and  fresh- 
est spices  were  ground  with  an  admiiAure  of  inert  matter  than  a  thoroughly  pure 
article  but  ground  from  old  or  perished  spices — ^a  specious  contention,  utterly  un- 
tenable in  the  true  interests  of  the  public. 

But  have  not  the  producers  of  these  sophlsticationB  some  iustification  ?  Is  not  the 
supply  of  a  demand  which  undoubtedly  has  existed  a  justifiable  enterprise,  what- 
ever that  demand  may  be,  so  long  aa  it  is  within  the  law?  Ignorance  does  un- 
doubtedly demand  cheapness,  and  a  demand  thus  i^orantly  made  is  only  too  surely 
supplied,  and  hence  the  need  for  costly  legislation  to  protect  an  ignorant  and 
thoughtless  public  against  itself,  for  it  does  aemand  the  veiy  goods  wmch  the  ana- 
lyst most  condemn  and  the  vender  be  prosecuted  and  fined  for  selling;  whereas  the 
public's  reckless  ignorance  is  the  chief  cause,  and  should  suffer  some  measure  of  the 
penalty.  It  is  time  that,  through  the  operation  of  this  act,  such  ignorance  should  be 
cleared  away  and  the  public  be  enlightened  and  awakened  to  its  own  true  interests. 

These  remarks  apply  equally  well  to  much  of  the  spice  sold  in  the 
United  States.  Massachusetts^  New  York,  New  Jersey,  and  Michigan 
alone  have  laws  of  any  value  in  regard  to  the  adulteration  of  food. 
and  it  is  easy  to  see  in  what  condition  the  spices  and  condiments  sola 
in  other  parts  of  the  country  must  be.  in  Massachusetts,  where 
investigations  under  the  law  nave  been  going  on  since  1882^  it  has 
been  shown,  as  in  other  localities,  that  the  adulterations  of  spices  are 
mimeroua  but  harmless.  Dr.  Sharpless,  in  his  report  of  1882  upon 
this  subject,  remarks  that  he  a^ees  with  the  opinion  expressed  by 
Dr.  Leeds,  of  New  Jersey,  in  his  report  of  1880,  to  the  New  Jersey 
State  Board  of  Health,  that  there  has  been  much  sensational  writing 
upon  the  subject.  This  is  perhaps  the  case  with  some  few  writers  of 
that  stamp,  but  it  can  have  done  no  harm,  for  it  has  not  produced 
sufficient  effect  upon  the  public  to  create  a  demand  for  any  purer 
spices,  as  appears  from  the  figures  of  Dr.  E.  S.  Wood  in  1884,  who 
reports  in  regard  to  the  samples  he  examined  as  analyst  of  foods  for 
Massachusetts : 


▲rtldds. 


Mack  pepper 
«mte  pepper 
5«l  pepper . . 

MuKUtfd 

QiDunddoTea 

gtttia 

I*imento 

Oiager 

-fi^r^ 


Qeimine. 


90 

18 

5 

2» 

0 

0 

1 


Adulter- 

At6d. 


41 

31 

0 

47 

11 

8 

0 

0 


Adulter- 
ated. 


Per  cent. 

C8.75 
70.46 

ci.si 

100.00 
100.00 
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This  is  nearly  as  serious  a  condition  as  was  found  in  Canada,  but 
again  in  1885  Dr.  Wood  reports: 


Articles. 


Mustard 

Cloves 

C\u3sia  and  cinnamon 

Ginger 

Allspice 

Ground  mace 

Black  pepper 

White  pepper 


Qenuine. 

• 

Adulter- 
ated. 

37 
76 
SO 
17 
8 
9 
19 
39 

Com- 
pounds. 

31 
15 
48 
66 
30 
9 
6 
21 

i' 

8 

Adultt^r 
ated. 


Pci'  cent. 

835 
«.0 

21.1 
50.0 
78.6 
65.0 


which  is  little  or  no  improvement.  He  f oimd  the  common  adulter- 
ants of  mustard  to  be  flour,  turmeric,  and  sometimes  a  little  cayenne. 
Cloves  suffered  from  extraction  of  the  volatile  oil  and  the  addition  of 
clove  stems,  allspice,  burnt  shells,  and  other  cheap  substances.  Cas- 
sia contained  ground  shells  and  crackers.  Ginger  was  in  many  cases 
colored,  and  in  some  instances  wheat  and  com  flour  and  clove  stems 
were  present;  allspice  is  too  cheap  to  be  often  adulterated,  but  in 
eight  samples  mustard  hulls,  ground  shells,  clove  stems,  and  cracker 
dust  were  found.  In  mace,  flour  and  corn-meal  were  diluents,  and  for 
the  peppers,  crackers,  mustiard  hulls,  pepper  dirt,  powdered  cnarcoal, 
rice^  com,  and  buckwheat. 

Under  the  New  York  law  of  1881  Prof.  S.  A.  Lattimore  investigated 
a  number  of  spices  and  spice  mixtures  submitted  to  him. 

The  result  or  his  examination  of  the  commercial  ground  spices  are 
commented  on,  after  giving  the  proportions  which  were  found  adul- 
terated, in  these  words: 

The  spices  present  an  inviting  field  for  the  exercise  of  fraudulent  arts.  They  are 
almost  universally  sold  in  the  form  of  fine  powder  and  in  opaque  packages,  which 
do  not  admit  of  easy  examination  on  the  part  of  the  purchasiBr.  Consequently  any 
cheap  substance  which  may  be  easily  pulverized  to  a  similar  degree  of  fineness,  and 
whicn  possesses  little  distinctive  taste  or  color  of  its  own,  answers  the  purpose :  so 
that  the  list  of  adulterants  for  this  class  of  articles  is  naturally  very  largo.  The 
adulterations  found  in  the  samples  now  imder  consideration  may  be  classed  into 
four  groups :  first,  integuments  of  grains  or  seeds,  such  as  bran  of  wheat  and 
buckwheat,  hulls  of  mustard  seed,  flsoc  seed,  &c. ;  second,  farinaceous  substanceB 
of  low  price,  such  as  are  damaged  by  the  accidents  of  transportation  or  lon^  storage, 
such  as  middlings  of  various  kincfs,  corn-meal  and  stale  shm-bread :  third,  le^- 
minous  seeds,  as  peas  and  beans,  which  contribute  largely  to  tne  profit  of  the  spice 
mixer;  fourth,  various  articles,  chosen  with  referenoe  to  their  suitableness  for 
bringing  up  the  mixture  as  nearly  as  possible  to  the  required  standard  of  color  of 
the  genuine  article.  Various  shades,  m>m  light  colors  to  dark  browns,  may  be  ob- 
tained by  the  skillful  roasting  of  farinaceous  and  leg^uminous  substances.  A  little 
turmeric  ^oes  a  great  way  in  imparting  the  rich  yellow  hue  of  real  mustard  to  a  pale 
counterfeit  of  wheat  flour  and  terra  alba,  or  the  defective  jraJeness  of  artificial  black 
pepper  is  brought  up  to  the  dedred  tone  by  tiiie  judicious  sifting  in  of  a  little  finely 
pulverized  charcoal.  Enough  has  been  already  given  to  show  that  the  field  for 
uophistications  of  this  sort  is  a  wide  one,  and  offers  large  scope  for  the  development 
of  inventive  genius,  so  that  each  manufacturer  of  articles  of  this  class  would  be 
likely  to  possess  his  own  trade  secrets.  It  will  be  observed  that  the  adulterating 
materials  just  mentioned  all  belong  to  the  class  claimed  to  be  harmless.  In  no  in- 
stance has  any  poisonous  substimce  been  discovered.  The  proportion  of  foreign  and 
genuine  substances  in  the  spices  varies  between  wide  limits,  m  some  instances  tho 
former  being  slight ;  in  others,  the  latter  seemingly  present  in  just  sufficient  quan- 
tity to  impart  famtly  the  requisite  taste  or  odor.  Even  this  small  proportion  of  the 
professed  article  is  occasionally  further  diminished  by  the  substitution  of  other  sub- 
stances ;  as,  for  example,  in  imparting  to  com  meal  finely  ground  a  pungency  sug- 
gested by  real  ginger  by  the  addition  of  a  little  salt  and  red  pepper. 

It  is  probably  not  so  widely  known  as  it  should  be  tliat  the  demand  for  the  uia- 
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terials  for  adulteration  has  called  into  existence  a  branch  of  manufacturing  industry 
of  no  insignificant  magnitude,  having  for  its  sole  object  the  production  of  articles 
known  as  **  spice  mixtures  "or  *  *  pepper  dust."  The  use  of  "pepper  dust,"  or,  as  the 
article  is  conunonly  designated  in  the  technical  language  of  the  trade  by  its  abbre- 
viation **  P.  D.,"  is  a  venerable  fraud. 

The  manufacture  of  **  P.  D."  is  now  a  regular  branch  of  business,  and  the  original 
and  specific  term  '*  pepper  dust "  has  expanded  with  the  progress  of  inventive  art  to 
generic  proportions,  until  now  we  have  as  well  known  articles  sold  by  the  baiTel . 
"  P.  D.  pepper,"  "  P.  D.  ginger,"  '  *  P.  D.  cloves,"  and  so  on  through  the  whole  aromatic 
M.  When  it  is  considered  that  these  imitations,  lacking  only  sucli  flavoring  witli 
the  genuine  article  as  the  dealer  thinlvs  nev<ifi8.iry  to  make  hia  goods  sell,  are  sold  at 
at  from  8  to  4  cents  a  pound,  and  the  retail  price  paid  by  the  consumer  is  com- 
pared with  it,  the  strength  of  the  temptation  to  engage  in  such  practices  is 
clearly  seen.  When  manufacturers  opemy  advertise  themselves  as  assorters  and 
renovators  of  merchandise,  and  opemy  propose  to  cleanse  musty  and  damaged 
beans  by  a  new  and  patented  process,  it  is  full  time  that  its  significance  should  be 
considered  by  the  public. 

From  these  investigations  which  have  been  quoted  it  appears  that 
the  adulterants  which  are  met  with  in  this  country  are  very  numerous. 
Under  the  head  of  spice  mixtures,  or  "P.  D."  much  refuse  of  all  de- 
scriptions is  used  up,  and  there  are  such  changes  in  the  character  of 
the  material  from  time  to  time  as  the  sources  of  damaged  material  or 
refuse  at  hand  may  suggest.  The  diluents  used  in  Baltimore  are 
quite  different  from  those  in  New  York,  and  in  the  District  of  Co- 
lumbia, in  consequence,  some  of  the  adulterants  which  are  mentioned 
most  commonly  in  the  reports  from  the  North  are  never  found. 
While  it  is  possible,  therefore,  to  give  a  list  of  substances  which  have 
been  used  as  adulterants,  itis(^uite  out  of  the  question  to  say  in  what 
directions  the  ingenuity  of  spice  mixers  will  extend  in  the  future. 
The  following  contaminations  in  the  various  spices  have  been  already 
noted  in  this  country: 


Albpfoe  .. 
Oaymne.. 
Cusia 

Gloveg.... 

Mm» 

Mustard.. 
Notmef^ .. 
Popper ... 


Adult6rant& 


Spent  cloves^  clove  stems,  cracker  dust,  ground  abeUa. 

Rice  flour ^  salt,  and  shipstuff . 

Ground  shells  and  crackws. 

CoMia,  peaa,  starch. 

Spent  doves,  clove  stenu,  allsptoe,  roasted  shells,  wheat  flour, 

peas. 
CereaU,  t%umieric,  muetard  huaa,  cayenne,  peas. 
Cereals  or  starch,  buckwheat. 
Cereai*  and  gtarch^  turmeric,  peas. 

Do. 
Sefiue  ofaU  sortt,  pepper  duet,  ground  crackere  or  ehipatuff, 

yeUow  com^  Hoe,  muitard  huOe,  charcoal,  coooanut  8hel&, 

ooyemna. 


The  materials  in  italics  have  been  identified  in  spices  examined  in 
the  l.'iboratory  of  this  division,  but  some  of  the  commonest  adulter- 
ants have  not  been  found. 

Of  the  means  of  detection  of  adulteration,  details  will  be  given  in 
a  special  report  of  this  division  (Bulletin  No.  13,  Part  2),  but  the> 
are  of  too  technical  a  nature  for  reproduction  in  this  place. 

It  will  suffice  to  repeat  what  has  already  been  said,  that  fortunately 
i^  is  not  difficult  to  detect  the  presence  of  adulteration  with  the  means 
at  our  command,  so  that  with  a  proper  board  of  analysts  the  practice 
may  be  prevented  under  the  enforcement  of  a  carefully  drawn  law. 

Microscopical  examination  alone  will  in  most  cases  reveal  the  qual- 
ity of  a  ground  spice,  and  when  a  careful  study  has  been  made  or  the 
normal  character  of  the  various  spices  and  of  the  usual  adulterants^ 
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it  is  not  only  easy  to  detect  the  presence  of  foreign  matter,  but  to 
identify  the  source.  In  the  pecuhar  form  and  properties  of  the  vari- 
ous starches  we  find  a  great  aid,  inasmuch  as  many  of  the  spices  con- 
tain no  starch,  and  the  presence  of  any  at  once  shows  that  some  for- 
eign substance  containing  it  has  been  added.  Other  spices  contain 
starch,  but  of  such  distinctive  form  and  character  that  it  is  not  easilv 
confused  with  that  of  adulterants.  The  elements  of  which  the 
structure  of  the  berry,  the  bark,  the  pod,  or  whatever  part  of  the 
plant  may  be  used  as  a  spice,  are  composed  are  also  distinctive,  and 
the  arrangement  of  the  different  kinds  of  vegetable  cells  more  or  less 
characteristic  of  each  spice  and  distinct  from  its  adulterants.  For 
all  this  examination  it  is  of  course  necessary  to  have  for  reference 
specimens  of  well-authenticated  spices,  whole  and  ground,  and  of  the 
common  starches  and  adulterants.  In  our  special  bulletin  an  attempt 
has  been  made  from  our  own  experience  and  that  of  others  to  describe 
the  most  characteristic  points  m  the  structures  which  are  met  with. 

Although  the  microscope  is  the  most  convenient  and  ready  means 
of  determining  the  character  of  a  ground  spice,  in  all  cases  oi  impor- 
tance, where  a  question  of  the  sale  of  adulterated  articles  is  involved, 
resort  for  confirmation  should  be  had  to  chemical  analysis.  Unfor- 
tnnately,  this  method  of  investigation  is  not  as  available  as  the  micro- 
scope, requiring  greater  facilities  and  skill,  and  consuming  much 
longer  time.  It  has  not,  in  addition,  received  that  amount  of  atten- 
tion which  it  should  have  done,  and  in  consequence  the  standards  of 
purity  are  not  as  well  fixed  as  they  should  be. 

The  results  of  a  study  of  this  side  of  the  subject  will  be  presented 
in  the  special  bulletin  of  this  division  which  has  been  referred  to. 

Considering  the  spices  individually  as  they  are  met  with,  both  pure 
and  in  the  trade,  there  are  certain  peculiarities  which  should  not  be 
overlooked. 

MUSTARD. 

• 

Mustard,  as  sold  in  the  ground  state,  should  be  the  farina  or  flour 
of  the  black  or  white  mustard  seed;  that  is  to  say,  the  flour  from  the 
interior  of  the  seed,  bolted  or  separated  from  the  hulls.  The  two 
kinds  of  seed,  although  derived  from  plants  of  the  same  genus,  are 
somewhat  different  in  their  chemical  composition.  The  black  seed 
is  much  the  most  pungent,  and  develops  on  mixing  with  water  a  vola- 
tile oil  which  gives  this  condiment  its  penetrating  character.  There 
is  also  present  in  the  seed  complicated  organic  substances  of  a  bitter 
nature,  to  which  is  due  also  some  of  the  peculiar  flavor,  and  while  the 
white  seed  forms  no  volatile  oil  with  water,  it  contains  more  of  this 
bitter  substance.  It  is,  therefore,  very  common  to  mix  the  two  in 
grinding.     The  sources  of  the  seed  are  various.     In  our  markets  at 

resent  there  are  quoted  California  black  and  white,  Dutch,  Trieste 
)lack,  and  English,  the  last  being  the  most  valuable. 

In  the  manufacture  of  the  seed  into  flour  for  the  market  two  cus- 
toms have  arisen  which  change  the  nature  of  the  original  substance, 
and  therefore  would  commonly  come  under  the  head  of  adulteration. 
One  is  extremely  old,  tlie  addition  of  flour  for  the  purpose  of  making 
the  condiment  keep  better.  This  necessitates  the  restoration  of  the 
yellow  color  by  turmeric.  Both  of  these  diluents  are  harmless,  but 
there  seems  to  be  no  reason  for  their  use,  and  it  isgradually  becom- 
ing commoner  to  find  mustard  free  from  them  in  iSglish  brands. 

The  other  custom  is  the  abstraction  of  the  fixed  oil  oy  pressure  be- 
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fore  grinding  the  seed.  The  percentage  of  this  oil  is  over  30.  It  adds 
nothing  to  the  flavor  of  the  mustard,  probably  injures  its  keeping 
qualities,  makes  the  seed  more  difficult  to  mill,  and  its  removal  is 
tnerefore  a  benefit.  It  is  a  nearly  universal  custom  at  the  present  day 
inthiscountry  and  is  not  considered  a&  fraudulent  by  the  Canadian 
analysts. 

Falsifications  of  mustard  other  than  those  mentioned  are  not  com- 
mon. The  hulls,  bolted  from  the  flour  in  the  process  of  manufacture, 
are  preserved,  and  form  the  basis  of  the  afdufteractiou  of  many  other 
spic6S. 

PEPPER — BLACK  AND  WHITE. 

Pepper  is  more  in  demand  than  any  other  spice,  and  in  consequence 
is  more  adulterated.  Its  appearance  in  the  ground  form,  especially 
of  the  black,  is  such  as  to  make  it  possible  to  use  all  sorts  of  refuse 
for  this  purpose,  and  almost  eveiything  that  has  been  used  as  an  adul- 
terant has  been  round  in  pepper.  White  pepper,  which  is  simply  the 
black  deprived  of  its  outer  black  coats,  is  or  course  less  easily  falsified, 
but  in  France  is  diluted  to  an  immense  extent  with  ground  olive 
stones^  which  bear  a  striking  resemblance.  Among  the  samples  from 
Washington  grocers,  pepper  sweepings — ^that  is,  husks  and  dirt,  rice, 
Cayenne,  yellow  corn  and  mustard  hulls — were  the  commonest  ad- 
mixture. Sand  is  said  to  be  very  commonly  added  abroad,  but  has 
not  J)een  met  with  here. 

In  Canada  and  New  York  ground  cocoanut  shells  are  a  cheap  source 
of  adulteration,  but  they  have  not  extended  so  far  South. 

The  quality  of  a  ground  pepper  can  be  told  by  an  expert  from  its 
weight  and  an  examination  with  a  lens  of  low  magnifying  power. 
The  particles  are  not  coarsely  ground  and  it  is  not  difficult  to  pick 
out  pieces  of  husk,  shells,  and  rice,  and,  if  necessary  a  more  careful 
investigation  under  a  microscope  of  higher  power  will  serve  for  con- 
finnation.  Black  peppers,  in  our  experience,  are  much  more  liable  to 
adulteration  than  white,  although  it  is  perfectly  easy  to  dilute  the  lat- 
ter with  broken  rice,  corn,  or  beans,  which  are  inexpensive.  All  these 
materials  fortunately,  owing  to  the  grossness  of  the  adulteration,  are 
readily  recognized,  and  there  is  hardly  the  necessity  for  recourse  to 
chemical  analysis.  There  has  been,  however,  consiaerable  investiga- 
tion in  this  direction,  so  that  there  are  means  of  confirming  the  optical 
examination  which  are  of  great  value.  Determination  of  the  amount 
of  starch  is  one  of  the  methods  which  is  in  use,  for  if  under  the 
microscope  foreign  starch  i&  not  detected^  then  the  addition  of  P.  D. 
or  other  starch-free  adulterants  will  diminish  the  percentage  found. 
In  this  way,  too,  one  is  able  to  arrive  at  an  approximate  conclusion 
as  to  the  proDortion  of  adulterant  added,  which  can  only  be  estimated 
within  wide  linfiits  under  the  microscope.  In  spite  of  the  immense 
amount  of  adulteration  it  is  possible  from  the  oest  shops  to  obtain 
pure  ground  peppers,  but  it  is  at  the  same  time  safer,  with  a  family 
SDice-mill,  to  grind  the  whole  berries  as  they  are  needea.  The  sources 
of  our  pepper  supply  are  Tellicherry,  on  the  west  coast  of  Hindostan, 
which  is  graded  nigh,  and  Penang  and  Singapore  for  the  F'lst,  Suma- 
tra, Java,  &c.  The  importations  are  principally  through  London, 
and  not  direct.  The  supply  of  ground  pepper  from  England  will 
usually  be  found  more  pure  than  our  own  brands  and  at  the  same 
time  is  naturally  more  expenBlve. 
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CAYENNE  OR  RED  PEPPER. 

The  condiment  should  consist  of  the  ground  pods  of  any  of  several 
species  of  capsicum,  known  as  chillis,  or  peppers.  It  is  said  to  have 
been  adulterated  with  many  substances — ^brick  dust,  red  lead,  and 
coloring  matters — ^but  in  Washington  only  rice  has  been  detected,  but 
that  quite  frequently.  Inferior  material  is  no  doubt  often  ground, 
but  the  small  value  of  the  foods  and  the  small  quantity  consumed 
do  not  tend  to  increase  adulteration. 

GINGER. 

Ginger  is  the  root,  or,  technically,  rhizome,  of  a  plant  somewhat 
similar  to  our  iris  and  flag.  It  is  grown  in  various  parts  of  the  world 
and  prepared  with  great  care  and  ^eat  carelessness,  being  at  times 
scraped  "and  bleached,  at  others  simply  cut  in  any  condition,  and 
dried,  so  that  there  is  a  lar^e  number  of  varieties  and  qualities  to 
be  found  in  the  market.  They  all,  however,  retain  suflficiently  the 
marked  peculiarities  of  the  starchy  fibrous  root  to  make  the  aet«;- 
tion  of  adulterants  easy.  The  common  ones  are  the  addition  of  wheat 
flour  or  some  starch  as  a  diluent,  or  the  coloring  with  turmeric,  to  suit 
a  popular  fancy,  for  ginger-bread.  Mustard  hulls  and  Cayenne  are 
also  found  in  some  States,  but  have  not  been  detected  here.  They 
are  added  to  give  pungency  and  make  up  for  the  addition  of  flour. 
Their  detection  is  easy.  The  sources  of  our  supply  are  Jamaica  and 
the  West  Indies,  Cochin  China.  Africa,  and  India.  That  from^ Ja- 
maica is  the  best  and  most  carefully  prepared. 

CLOVES. 

The  flower  buds  of  the  clove  tree,  carefully  picked  and  dried,  consti- 
tute the  spice  known  by  that  name.  Their  valuable  properties  are 
due  to  the  volatile  oil  wliich  they  contain,  the  best  having  as  much 
as  20.0  per  cent. 

The  removal  of  this  oil  is  so  very  easy,  that  it  is  the  commonest 
method  of  deception  to  do  so  before  grinding  the  spice  and  to  then 
dispose  of  it  as  pure.  We  have  ready  means  of  determining  the  loss 
chemically,  but  the  microscope  gives  no  indication.  The  addition 
of  the  cheaper  clove  stems  is  also  practiced,  as  they  cost  but  G  cents, 
when  the  buds  cost  27.  The  microscope  reveals  their  presence  by 
certain  cells  which  they  contain  which  are  absent  in  the  buds.  Pim- 
ento is  sometimes  substituted  in  part  or  entirely,  as  it  has  a  clove- 
like flavor,  but  only  4  or  5  per  cent,  of  volatile  oil.  It  is  worth  less 
than  one-fifth  the  price  of  cloves.  Its  chemical  composition  and  its 
structure — that  of  a  berry — reveals  its  presence.  The  addition  of  the 
coarser  adulterants^ — cocoanut  shells,  flour,  peas,  and  the  like — ^have 
not  been  observed,  but  no  doubt  frequently  occur,  as  has  been  found 
in  Canada. 

The  sources  of  our  supply  are  the  East  Indies  (Amboyna),  African 
(Zanzibar),  and  American,  ranking  in  value  in  the  order  named. 
Cloves  should,  if  possible,  be  always  purchased  whole,  as  they  dete- 
riorate less  readily  in  that  form. 

CINNAMON  AND  CASSIA. 

These  spices  are  the  barks  of  several  spices  of  the  genu^  Cinnamo- 
mum,  the  time  cinnamon  being  a  native  of  Ceylon,  where  it  is  largely 
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cultivated,  and  the  cassias  being  derived  from  several  spices  growing 
in  China,  India,  and  the  East  Indies.  Cinnamon  as  it  reaches  the 
market  is  very  thin,  the  outer  and  inner  coats  of  the  bark  having  been 
removed.  Cassia,  on  the  other  hand,  is  thick,  as  it  consists  of  the 
entire  bark,  and  can  be  distinguished  by  its  retaining  its  natural 
outer  surface.  Cinnamon  is  by  far  more  valuable  than  the  cassia,  as 
there  is  a  smaller  supply,  and  intrinsically,  since  it  contains  a  much 
greater  proportion  of  volatile  oil  and  that  of  higher  and  more  deli- 
cate aroma.  In  consequence  cassia  is  largely  siibstituted  for  cinna- 
mon, and  in  fact  not  a  particle  of  ground  cinnamon  can  be  found  in 
the  market.  It  can  be  found  in  the  whole  condition  in  good  quality 
only  in  drug  stores.  Cassia  exists  in  many  forms  and  qualities,  and 
sells  at  wholesale  at  from  7  to  40  cents  a  poimd.  That  known  as 
Saiffon  is  the  best,  and  that  exported  from  Batavia  the  poorest.  Cas- 
sia buds  also  hold  a  small  place  in  the  market. 

The  detection  of  the  substitution  of  cassia  for  cinnamon,  since  the 
barks  are  of  trees  of  the  same  species,  is  more  difl&cult  than  is  usually 
the  case,  and  may  prove  troublesome  to  a  novice.  The  presence  of 
more  woody  fiber  in  the  latter  and  the  aid  of  chemical  analysis  serves, 
however,  as  reliable  distinctions.  In  the  samples  which  have  come 
into  our  hands  not  a  particle  of  material  labeled  ''ground  cinnamon" 
proved  to  be  anything  but  cassia.  The  spice-millers  appeared,  how- 
ever, to  be  satisfied  to  stop  at  this  pointy  and  no  addition  of  cheap 
stuff  to  the  cassia  was  detected.  Should  it  be  added  there  would  be 
no  diflSculty  in  noting  it,  as  has  been  done  in  Canada,  where  peas, 
starch,  ground  shells,  and  crackers  have  been  found  in  powder 
labeled  both  cassia  and  cinnamon. 

The  bark^  can  in  most  cases,  and  especially  the  cinnamon,  be  used 
nearly  as  well  in  the  whole  condition,  and  should  at  least  be  so  pur- 
chased and  then  ground.  A  slight  acquaintance  with  the  appearance 
of  the  different  qualities  will  teach  one  the  proper  selection  to  make. 

NUTMEG  AND  MACE. 

These  spices  are  different  portions  of  the  fruit  of  a  tree,  known  as 
the  nutmeg  tree,  Myristica  fragrans,  the  nutmeg  being  the  kernel 
wid  the  mace  one  or  the  outer  coats  or  arillus.  The  tree  grows  prin- 
cipally in  the  Banda  Islands,  aiid  the  spices  reach  us  through  Lon- 
don. They  can  always  be  obtained  in  tneir  original  condition,  and 
should  be  so  purchased.  When  ground  they  are  mixed  with  diluents 
of  various  descriptions,  principally  cereals  or  their  refuse,  which  are 
easilv  detected.  Owing  to  the  infrequency  of  the  sale  of  the  pow- 
derea  nutmeg  and  mace  their  adulteration  has  attracted  but  little 
attention. 

CHARACTER  OF  THB  SPICES  IN  THE  DISTRICT  OF  COLUMBIA. 

The  spices  found  in  Washington  are  from  various  markets.  The 
flrst-class  grocers  carry  the  best  English  and  some  good  American 
brands.  Adulteration  is  infrequent,  except  among  the  mustards,  pep- 
pers, and  cinnamon,  the  former  having  lost  its  oil  and  added  flour,  and 
the  latter  having  cassia  substituted  for  it.  Among  the  cheaper  dealers 
•adulterated  spices  are  nearly  universal,  the  supply  being  obtained 
'^JjBjely  from  ^Baltimore,  and  to  a  small  extent  ground  in  Washington. 
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Of  a  series  of  samples  collected  impartially  from  all  classes  of  shops 
the  ratio  of  adulterated  to  non-adulterated  was  as  follows: 


Vojie^  of  sploe. 

Pure. 
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ated. 

SubsU- 
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1 
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1 
7 

Pepper: 

Black 

0 
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8 

White 

• 

Ifrtd    

Pijnexito t 

*  Ofl  ezprefloed  In  one  oaae  and  turmerlo  added,  and  oQ  eipraawd  In  •&  Amerkxin  braadib 

Details  of  the  peculiarities  found  in  the  above  samples,  with  the 
Inethods  employed  in  investigating  them,  will  be  found  in  the  special 
bulletin  of  this  division  on  food  Multerations,  together  with  cnemi- 
cal  analyses  of  these  and  other  samples,  which  cannot  well  be  pre- 
sented here,  where  it  is  intended  merely  to  call  the  public  attention 
by  a  few  examples  to  the  extent  of  adulteration  of  spices  at  the  pres- 
ent day. 

EXPERIMENTS  IN  THE  MANUFACTURE  OF  SUGAR  FROM  SORGHUM. 

The  results  of  the  experiments  made  at  Ottawa  last  year  gave  en- 
couragement to  the  friends  of  the  sorghum  sugar  induistry,  and  led 
to  the  undertaking  of  a  new  series  of  experiments  at  Fort  Scott, 

The  diffusion  battery  consisted  of  fourteen  cells,  arranged  in  single 
line,  with  calorisators  and  apparatus  for  use  of  compressed  air  in 
discharging  the  water  from  each  cell  before  dropping  the  exhausted 
chips.    The  working  of  the  battery  was  entirely  satisfactory. 

Each  cell  had  a  capacity  of  75  cubic  feet,  and  would  hold  1,900 
pounds  of  sorghum  chips,  moderately  packed.  Each  cell  was  con- 
structed from  the  drawings  obtained  from  the  Fives-Lille  Company, 
and  the  detailed  description  may  be  found  in  Bulletin  No.  8. 

The  cutters  used  were  those  employed  at  Ottawa  last  year.  With 
very  sharp  knives,  and  with  cane  fresh,  and  green,  they  did  reasonably 
good  work,  but  after  a  frost  had  killed  the  leaves  of  the  cane  it  was 
found  almost  impossible  to  make  the  cutters  work.  It  often  required 
half  an  hour  to  fill  a  single  cell.  When  it  is  remembered  that  the 
rest  of  the  apparatus  could  easily  have  worked  a  ton  of  chips  each 
eight  minutes,  the  disastrous  effects  of  this  delav  can  be  appreciated. 

From  this  cause  great  trouble  was  experienced  in  working  the  bat- 
tery. When  all  the  cells  were  in  use  each  one  was  often  under  pres- 
sure throe  or  four  hours.  The  cane  was  unusually  acid,  and  from 
this  there  followed  a  large  inversion  of  suci^ose  in  the  battery.  If, 
to  avoid  this,  the  temperature  of  diffusion  was  lowered,  fermentation 
would  set  in.  There  was  nothing  left  for  us  to  do  but  to  work  a 
smaller  number  of  cells.  Often  only  six  or  seven  ceUs  were  under 
pressure,  and  consequently  the  degree  of  extraction  was  far  less  per- 
fect than  it  would  have  been  otherwise. 

The  style  of  cutter  used  furnished  a  chip  well  suited  to  diffusion, 
but  I  am  convinced  that  these  cutters  are  more  costly  and  require 
more  power  for  operation  than  is  necessary. 
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With  a  view  of  correcting  these  defects  I  purchased  a  beet-root 
cutter  formerly  used  by  the  l^ortland  Beet  Sugar  Company,  and  had 
it  rebuilt  by  the  Colwell  Iron  Company  of  New  York,  for  an  experi- 
mental cane-cutter. 

This  apparatus  had  a  horizontal  disk,  and  was  so  modified  as  to 
take  a  multiple  feed,  the  cane  being  delivered  to  it  through  six  hop- 
pew  inclined  40  degrees  to  the  vertical.  With  perfectly  clean  canes 
this  cutter  gave  promise  of  success,  but  with  the  sorghum  cane  as  it 
came  from  the  field  it  proved  a  total  failure. 

This  leads  me  to  believe  that  the  cutters  used  at  Java  and  other 
places  so  successfully  with  sugar-cane  would  not  serve  the  purpose  of 
slicing  sorghum  for  the  battery.  Any  question  of  cleaning  the  canes 
before  delivering  them  to  the  cutter  must  be  negatived  on  the  score 
of  economy. 

For  the  further  study  of  the  problem  I  tried  the  system  of  cane 
shcing  invented  bv  Mr.  H.  A.  Hugjhes,  of  Rio  Grande,  N.  J. 

The  principle  oi  this  system  consists  in  first  cutting  the  canes  into 
lengths  of  3  or  4  inches  by  means  of  an  ensilage-cutter,  and  after 
passing  them  through  a  cleaning  apparatus  deliver  them  to  a  shaving- 
machine,  constructed  on  the  principle  of  a  board-planer. 

This  latter  part  of  the  apparatus  was  kindly  loaned  to  the  Depart- 
ment by  Mr.  Hughes. 

The  canes  were  first  cut  by  a  Belle  City  ensilage-cutter  into  pieces 
about  8, 25  inches  in  length.  These  pieces  were  run  though  a  f  anning- 
mill  and  nearly  all  the  blades  and  sneaths  were  thus  removed.  The 
cleanpieces  of  cane  were  next  delivered  to  a  slicer  built  on  the  princi- 
ple 01  an  ordinary  board-planer.  The  cylinder  was  6  inches  in  diame- 
ter and  30  inches  in  length,  and  carriea  two  knives  projecting  one- 
eighth  to  one-sixteenth  inch  beyond  the  surface.  This  was  driven  at 
a  nigh  rate  of  speed,  over  3,000  revolutions  per  minute.  The  canes 
were  shredded  rather  than  sliced  by  this  procees,  jso  that  the  extrac- 
tion of  the  sugar  was  rather  a  maceration  than  a  diffusion. 

Bven  with  this  small  machine  it  was  iound  possible  to  prepare 
nearly  as  much  cane  for  the  battery  as  with  the  three  ponderous  cut- 
ters described.  It  was  found,  however,  that  the  ensilage-cutter  was 
not  strong  enough  to  do  the  work,  and  hence  this  most  promising 
system  of  cane-cutting,  practiced  successfully  at  Rio  Grande,  was  dis- 
continued. The  experiment,  however,  led  me  to  believe  that  the  prin- 
ciple was  the  right  one;  especially  is  this  so  because  it  permits  of  the 
easy  cleaning  of  the  canes  by  first  cutting  them  into  small  pieces. 
This  seems  to  be  the  only  practical  way  of  accomplishing  what  is  of 
prime  necessity  to  diffusion,  viz,  the  removal  of  all  deleterious  sub- 
stances from  tne  chips. 

Having  demonstrated  the  practicability  of  cleaning  the  cane  in  the 
manner  already  described,  my  attention  was  next  directed  to  the  con- 
sideration of  the  best  methoa  of  cutting  the  short  pieces  of  cane  into 
chixiB  suitable  for  diffusion.  For  this  purpose  I  had  constructed  by 
tho  Fort  Scott  Foundry  a  centrifugal  slicer.  The  theory  of  this  appa- 
ratus was  that  the  knives,  being  carried  in  a  revolving  frustum  oi  a 
cone,  and  the  short  pieces  of  cane  being  fed  from  the  inside  of  this 
cone,  the  chips,  as  soon  as  cut.  would  fly  off  by  centrifugal  force.  A 
trial  of  this  apparatus  showed  that  th(3  fiber  of  the  cane  would  clog 
the  knives  ana  thus  stop  the  work.  The  close  of  the  season  prevented 
any  modification  of  the  apparatus.  I  think  the  principle  of  the  appa- 
ratiis  is  promising  enough  to  wan-ant  further  trial. 
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As  a  result  of  the  experiments  with  cutters  the  following  conclu- 
sions can  be  drawn: 

(1)  Whatever  the  form  of  the  cuttinc-machine  emiilovi^d  may  bo, 
it  is  necessary  that  the  cane  be  cleaned.  This  cleaning  should  not 
consist  of  the  removal  of  the  blades  alone,  but  also  the  sheaths. 

(2)  The  slicing  of  the  canes  obliquely  by  means  of  a  vertical  cut- 
ting-machine with  a  forced  feed  is  not  an  economical  method  of  pro- 
cedure. 

(3)  The  use  of  a  cutting-machine  with  a  horizontal  disk  and  multi- 
ple feed  is  impracticable  for  sorghum  canes  unless  they  are  perfectly 
clean. 

(4)  The  preliminary  cutting  of  the  canes  into  short  lengths  promises 
the  easiest  solution  of  the  problem  of  cleaning  the  cane. 

(5)  The  subsequent  slicing  of  these  sections  oy  some  form  of  appa- 
ratus is  a  mechanical  problem  which  can  be  solved. 

THE  APPARATUS  FOR  DBLIVERINO  THE  CHIPS  TO  THE  BATTERY  AND 

REMOVING  THEM  THEREFROM. 

The  working  of  the  chip  elevators  and  the  apparatus  for  removing 
the  exhausted  chips  was  exceedingly  unsatisfactory. 

The  chips  falling  into  the  pit  below  the  cutters  were  carried  by  a 
screw  conveyer  to  a  bucket  elevator.  Thence  they  were  dropped  onto 
a  belt  conveyer,  which  delivered  them  to  the  apparatus  for  olowing 
out  the  leaves,  &o.  The  screw,  the  elevator,  ana  the  belt  frequently 
became  choked,  and  occasioned  a  great  deal  of  trouble  and  delay. 

The  apparatus  for  removing  the  exhausted  chips  gave  still  greater 
trouble. 

In  discharging  a  cell  the  whole  contents,  weighing  a  ton,  were  thrown 
at  once  on  tne  conveyer.  This  load  was  too  great,  and  many  days' 
delay  were  experienced  in  making  the  alterations  necessary  even  to 
moderate  efficiency. 

The  elevator  for  taking  the  exhausted  chips  from  this  conveyer  was 
a  very  complicated  and  inefficient  piece  of  apparatus,  and  many  tedious 
changes  had  to  be  made  before  it  would  do  the  necessary  work.  Fi- 
nally its  use  was  abandoned  altogether.  The  lessons  taught  by  these 
unfortunate  delays  show  that  the  proper  method  for  removing  the  ex- 
hausted chips  from  the  battery  is  oy  means  of  a  tramway  and  dump- 
cart,  as  practiced  at  Almeria,  and  described  in  Bulletin  No.  8.  A  great 
dealot  apparatus  and  power  will  be  saved  by  this  method  of  disposing 
of  the  cnips.  The  conveyer  for  filling  the  cells  worked  in  marked 
contrast  with  the  rest  of  the  chip-handling  machinery,  and  gave  jyer- 
fect  satisfaction.  This  conveyer  extended  the  entire  length  of  the 
battery,  and  was  placed  directly  above  it.  Over  each  cell  was  a  door 
in  the  floor  of  the  conveyer.  When  a  cell  was  to  be  filled  the  door 
above  it  was  opened  and  the  chips  fell  through  onto  a  funnel,  which 
directed  them  into  the  cell.  Tne  bottom  of  the  conveyer  at  Fort 
Scott  was  too  near  the  top  of  the  cells.  It  should  be  not  less  than  C 
feet  above  the  top  of  the  cells,  so  as  to  allow  ample  room  for  tamping 
the  chips  as  they  fall  into  the  cell,  thereby  greatly  increasing  the  ca- 

Sacity  of  the  battery.  I  do  not  think  a  better  contrivance  could  be 
evised  for  filling  the  cells  of  a  line  battery.  I  am  still  of  the  opinion, 
however,  that  the  charging  of  a  circular  oattery,  as  described  m  Bul- 
letin No.  8,  would  be  a  more  simple  method.  The  disposition  of  the 
battery,  however,  is  not  a  matter  of  vital  importance.  ;  ^' 

I  am  further  of  the  opinion  that  it  will  not  be  difficult  for  an  ingeni- 
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ous  mechanical  engineer  familiar  with  elevating  apparatus  to  build 
the  machinery  which  will  elevate  the  cuttings  to  the  oattery  without 
any  difficulty.  By  the  employment  of  the  centrifugal  cutter  already 
d^cribed,  which  can  be  placed  directly  over  the  battery,  the  eleva- 
tors will  only  have  to  carry  the  short  pieces  of  cane — a  very  easy  task. 

MACHINERY  FOR  HANDLING  THE  CANE. 

The  apparatus  for  taking  the  cane  from  the  carts  and  delivering  it 

to  the  cutters  was  designed  by  Mr.  W.  L.  Parkinson.     The  carte  for 

bringing  the  cane  from  the  fields  are  provided  with  a  rack  of  peculiar 

construction.    On  this  rack  are  placed  ropes  in  such  a  manner  that 

when  the  cart  arrives  at  the  unloading  station  the  ropes  can  be  brought 

together,  inclosing  the  whole  load  of  cane.    By  means  of  a  power 

drum  the  entire  load  is  drawn  from  the  cart  onto  a  weighing-truck, 

running  on  a  tramway. 

As  soon  as  the  weighing  is  completed  the  truck  is  moved  along  the 
way  until  it  comes  opposite  the  cane-carrier.  It  is  drawn  from  the 
truck  by  means  of  a  power  drum,  and  is  dragged  down  an  inclined 
plane  in  large  armf  uls  to  the  carrier.  The  earner  runs  at  right  angles 
to  the  length  of  the  cane  and  to  the  elevators  which  deliver  the  canes 
to  the  cutters.  As  the  cane  is  carried  along  this  feed-table  the  heads 
are  cut  off  by  a  circular  saw  running  at  a  nigh  rate  of  speed.  The 
heads  which  escape  the  saw  are  afterwards  cut  off  by  hand.  The 
canes  then  pass  to  a  point  midway  over  the  three  elevators  leading  to 
the  cutters.  Thence,  by  means  of  an  ingenious  contrivance,  it  can 
be  dropped  into  either  carrier  at  will.  The  apparatus  worked  well, 
but  asioe  from  the  removal  of  the  tops  I  doubt  whether  so  compli- 
cated a  piece  of  machinery  is  necessary. 

CARBONATATION  APPARATUS. 

This  apparatus  consiste  of  a  lime-kiln,  washer  for  the  gas,  carbonic- 
add  pump,  and  carbonatation  tanks. 

LIME-KILN. 

The  lime-kiln  was  built  by  Mr.  Q.  L.  Spencer,  with  castings  and 
plans  from  the  Hallesche  Maschinenf abrik.  The  pump  was  built  by 
the  same  firm,  but  was  purchased,  as  well  as  the  castings  just  mei>^ 
tioned,  from  the  Portland  Beet  Sugar  Companv.  After  me  workmen 
learned  how  to  conduct  the  operations  at  the  tiln  we  had  no  trouble 
with  ite  manipulation.  It  furnished  an  abundant  supply  of  gas,  and 
an  amount  of  lime  in  large  excess  of  the  quantity  required. 

The  limestone  at  first  furnished  contained  a  large  quantity  of  ce- 
ment, and  was  unfit  for  use.  In  all,  several  days'  delay  was  caused 
by  this  imperfection. 

After  reasonably  good  limestone  was  obtained  all  worked  well. 
The  analyses  of  the  limestones  employed  will  be  found  among  the 
analytical  data.  The  drawings  ana  detailed  description  of  the  ume- 
kiln  are  found  in  Bulletin  No.  8. 

THE  PUMP. 

The  pump  was  delivered  to  us  in  that  state  of  imperfection  which 
three  montns  of  very  hard  usage  and  six  years  of  disuse  produce. 
Nevertheless,  after  a  proper  adjustment  it  worked  with  perfect  satis- 
faction. In  all  not  more  than  half  a  day's  delay  was  caused  by  the 
adjustment  of  this  apparatus.  • 

20  AG— '86  ^ 
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THE  CARBONATATION  TANKS. 


The^e  tanks  were  built  by  the  Pusey  &  Jones  Company,  accord 
ing  to  the  drawings  and  specifications  in  Bulletin  No.  8,  and  gav( 
perfect  satisfaction.  I  can  suggest  no  improvement  in  them,  unlesi 
it  be  the  insertion  of  revolving  paddles,  to  keep  down  the  foam. 

THE  FILTER-PRESSES. 

Thesei  four  in  number,  and  of  tjhirty  chambers  each,  .were  con 
structed  by  the  Pusey  &  Jones  Company,  on  the  general  plan  a 
the  Kroog  filter-press,  but  with  certain  modifications  suggested  anc 

$atented  Dy  Mr.  Swenson.    Their  work  gave  perfect  satisfaction 
'he  only  fault  discovered  in  them  was  the  wealmess  of  the  plates,  i 
great  number  of  them  breaking  under  the  ordinary  pressure. 

THE  SULPHUR  APPARATUS. 

This  apparatus  consists  of  an  air-compressor,  two  sulphur  furnaces 
three  suIphuriAg-tanks,  and  three  Kroog's  twin  filter-presses.  Th< 
whole  apparatus  was  buiU  by  the  Sangerhftuser  Maschinenfabrik 
and  its  work  gave  entire  satisfaction.  The  apparatus  is  described  ii 
detail  in  Bulletin^  No.  8. 

The  whole  of  the  machinery,  with  the  unimportant  changes  noted 
was  constructed  according  to  the  drawings  and  specifications  printed  ii 
Bulletin  No.  8.    Their  reproduction  is  not  considered  necessary  here 

ANALYTICAL  DATA. 

The  analyses  of  canes,  chips,  waste  waters,  purified  juices,  &c. 

Sere  made  at  the  factory  chiefly  by  Dr.  0.  A.  Crampton,  assisted  bj 
T.  N.  J.  Fake.  The  limestones,  masse  cuites,  press  cakes,  &c.,  wer< 
examined  in  the  laboratory  at  Washin^gton. 

The  analyses  of  the  gases  from  the  lime-kiln  were  made  by  Mr.  Q 
L.  Spencer. 
The  full  details  of  these  analyses  are  given  in  Bulletin  No.  14. 

MiU  juices  before  October  1. 


8 

4 

6 

81 

87 

44 

68 

61 

70 

a::::: 

as 

Of  •  •  t  •  . 

88 

89 

95 

108 

108.... 
106*... 
112.... 
119... 


Av^age. 


P.ct. 
66.96 
68.88 
67.14 
66.83 


60.00 
60.00 
61.60 


45.16 
47.16 
68.68 
66.10 
55.27 
68.62 
M.12 
01.77 
58.44 
48.43 
50.56 
59.87 
50.18 
58.00 
61.61 
66.10 


66.79 


Coefficient  purity 


OQ 


1.0778 
1.0609 
1.0620 
1.0674 
1.0710 

i.orro 

1.0788 
1.0794 
1.0688 
1.0832 
1.0734 
1.0770 
1.0750 
1.0818 
1.0888 
1.0848 
1.0718 
1.0638 
1.0776 
1,0675 
1.0678 
1.0678 
1.0726 
1,0684 
1.0764 


1.0728 


P.ct 
18.7 
16.8 
18.1 

Tr'.n 

18  6 
19.0 
19.2 
16.7 
20.0 
17.8 
18.6 
18.2 
19.6 
21.2 
20.8 
17.4 
15.6 
18.7 
16.4 
14.2 
16.5 
17.6 
16.6 
17.8 


17.56 
59.73 


P.ct. 

18.26 

n.4d 

7.20 

7.80 

1478 

9.47 

7.04 

4.92 

10.83 

18.64 

11.48 

12.11 

11.8e 

11.02 

14.60 

8.60 

9.49 

9.74 

18.53 

11.50 

8.20 

10.17 

12.40 

10.41 

12.89 


10.^ 


P.ct. 


1.88 
8.46 
4.85 

4.96 
7.80 
8.42 
2.49 
2.97 
8.58 
2.44 
2.78 
4.20 
2.77 
11.36 
6.33 
2.16 
2.41 
2.80 
2.86 
8.47 
1.90 
4.08 
3.76 


4.01 


Aug.  80 
Aug.  81 
Aug.  81 
Aug.  31 
Sept  8 
Sept.  15 
Sept.  16 
Sept.  17 
Sept.  18 
Sept.  19 
Sept.  20 
Sept.  21 
Sept.  21 
Sept.  22 
Sept.  22 
Sept.  23 
Sept.  23 
Sept.  23 
Sept.  24 
Sept.  24 
Sept.  25 
Sept.  25 
Sept.  28 
Sept.  20 
Sept.  80 


bdas  to  mm  joloM. 


Early  amber  oane  from  west  field. 

Early  amber  cane  from  emt  field. 

Link^s  hybrid. 

Early  orange. 

Early  amber  cane,  luloe  eztraoted  by  band. 

Early  amber  cane  from  east  field,  cut  two  dayi 

Early  amber  cane,  cut  three  days. 

Orange  cane  from  wa^na. 

Cane  from  carrier. 

Do. 
Amber  cane  from  carrier. 
Amber  cane  from  carrier,  cut  yeeterdaj. 
Orange  cane  from  carrier. 
Amber  cane  from  carrier,  cut  two  days. 
Amber  cane  from  carrier,  out  one  dar. 
Amber  cane  from  carrier,  cut  three  aays. 
Cane  from  carrier. 
Link's  hybrid  from  field. 
Cane  from  carrier. 

Cane  lilce  preceding,  except  badly  lodged. 
Cane  from  carrier  (from  lodged  lot). 
Orange  cane,  cut  to-day. 
Cane  from  carrier. 

Do. 

Do. 
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VK. 
181. 
136. 
147. 
150. 
150. 
160. 

ro. 

176. 
177. 
180. 


181. 
100. 
807. 
818. 


881. 
888. 
811. 


800. 
887. 


876. 

877. 
870. 


864. 


887. 


800. 
804. 


8i0. 
811. 
44i. 

458. 


P.et. 
6L70 


At*! 


6154 

61.72 
51.85 
51.85 
56.00 
57.70 
58.04 
58.85 
66.66 


68.18 
60.10 
60.68 
68.06 
68.88 
61.64 
60.00 
60.87 
68.07 
57.00 


61.00 
88.16 
57.14 
66.88 
60.00 

61.64 
68.41 
68.68 

87.86 
00.40 

68.07 

oo.n 

68.04 
68.50 


60.00 
60.00 
56  52 
68.86 


61.58 
60.00 


OoefflSaati 


9.01 


1 


OQ 


1.0684 
1.0648 
1.0606 
1.0660 
1.0740 
1.0710 
1.0616 
1.0778 
1.0601 
1.0748 
1.0006 


1. 

1.0076 

1.0040 

1.0706 

1.0606 

1.0660 

1.0600 

i.ins& 

1.0n64 
1.0070 

1.0016 
1.0088 
1.0666 
1.0716 
1.0780 
1.0608 


1. 

1.0078 

1.0060 

1.0640 
1.0660 

1.0640 
1.0664 
1.0616 

1.0606 
l.ObSl 

1.0686 
1.00^ 
1.0684 
1.0620 
l.ObOO 
1.0400 
1.0600 

1.0660 


pUXTtj. 


1.0060 


i 

3 


P.et. 
16.5 
80.8 
80.7 
16.6 
17.8 
17.8 
18.7 
16.6 
19.8 
16.1 
17.0 


19.9 
10.6 
16.0 
16.8 
14.0 
18.7 
18.6 
16.6 
18.6 
10.6 

15.1 
16.6 
14.4 
17.4 
17.6 
14.6 

80.0 
10.4 
81.6 

80.8 
16.0 

15.6 
10.0 
16.1 

14.9 
16.2 
16.8 
16.5 
10.0 
15.4 
14.8 
10.0 
18.6 

18.6 


10.601 
68.41 


P.et. 

8.87 

14.50 

14.87 

10.60 

18.89 

10.65 

18.80 

9.96 

8.11 

0.07 

10.09 


18.40 
9.10 
9.07 
4.66 

6.07 
7.78 
7.88 
7.08 
8.00 
10.89 

8.00 
6.66 
6.66 
6.64 
10.51 
6.88 

14.11 
9.68 
6.71 

18.06 
7.06 

7.87 

10.09 

4.15 

4.64 
6.88 
9.61 
9. 77 
8.61 
7.86 
7.45 
8.66 
6.67 

7.* 


&70 


P.et. 
4.96 
1.77 
8.10 
8.60 
1.98 
8.87 
8.87 
4.88 


8.11 


8.06 
4.86 
8.64 
9.08 
8.90 
8.86 
4.00 
7.74 
8.04 
8.18 

8.86 
8.98 
4.78 
6.04 
8.87 
&10 

1.96 

4.60 

11.41 

4.19 
6.17 

6.68 
2.28 

7.84 

7.26 
6.07 
2.44 
8.76 
4.19 
4.88 
4.50 
8.81 
4.98 

1.97 


4.16 


Oct 
Qot. 
Oct. 
Oct. 
Oct 
OoL 
Oct. 
Oot. 
Oct. 
Oct. 
Oot. 


1 
8 
8 

4 
4 
6 
6 
5 
7 
7 
7 


Oct. 

Oct. 

Oct. 

Oct 

Oct 

Oct 

Oct. 

Oct.   10 

Oct.  10 

Oct   11 


7 
8 
8 
9 
9 
9 
9 


Oct  11 

Oct  11 

Oct  18 

Oct  18 

Oot  18 

Oct  18 

Oct  18 

Oct  18 

Oct  18 

Oct  18 

Oct.  18 

Oot  18 

Oot  18 

Oct.  18 

Oct  18 

Oct  18 

Oot  18 

Oot  18 

Oct  14 

Oct.  14 

Oct.  16 

Oct  16 

Oct.  28 

Oct  26 


lidez  to  min  juleoi. 


OoDO  from  cArrler,  ■trlppdd. 

Qtne  from  carrier. 

Ouie  brcmght  In  cari  from  TrM^mmnw^ 

Amber  cane  from  carrier. 

Orance  cane  from  carriflT. 

Cane  from  carrier. 

Cane,  amber,  on  oar  from  Tr^inipnimi 

Same,  orange. 

Aibber  cane  from  Hammond. 

Same,  orange. 

Caneht>m  car ,  aame  aa  two  preoedlng,  but  better 
aToraged  aamplea  taken  from  center  of  car, 
while  Che  lint  iiamplea  ware  taken  from  the 
outdde,  amber. 

Same,  orange. 

Orange  cane  from  carrier  (juioe  veiy  red). 

Gene  from  carrier,  p.  m. 

Gene  from  carrier,  a.  m.  (old  cane). 

link'e  hybrid  from  Held. 

Orange  from  flaUL 

Amber  from  Held. 

Gene  from  carrier,  cot  aaveral  daji. 

First  fresh  wagon-load  lot  in  to-day. 

link's  hybrid  cane  from  Professor  Swenson**, 

stfll  green  and  not  hnrt  by  frost 
Cane  from  carrier,  freshly  cut,  a.  m. 
Dane  from  oarrier,  p.  m. 
Oane  from  carrier. 

Cane  on  oar  from  Hammond,  orange. 
Oane  on  car  from  Hammond,  amber. 
Cane,  amber,  lot  from  Hammond  by  Dr.  Wflej 

and  Professor  Swenson. 
Same,  orange. 
Same,  orange.  No.  8. 
CaneiTor  experimental  ran,  orange,  taken  from 

same  oars  as  yesterday's  sampKa. 
Same,  amber. 
Sample  from  other  two  cars  from  TTMnmn»y| 

orange. 
Same,  amber. 

Orange  cane  from  Professor  Swenson's. 
FlTBt  mill  juioe  from  experimental  run,  taking 

sample  every  hour,  orange. 
Same,  amber,  talron  at  same  time  as  above. 
Second  sample,  orange. 

Second  sample,  linlrs  hybrid,  from  Swenson'a 
Third  sample,  orange,  from  Hammond. 
Cane  from  carrier,  amber. 
Cane  from  carrier,  orange. 
*'  Denton ''  cane,  analyzed  for  Mr.  Parkinson. 
Qreen  cane  from  wagon. 
Cane  from  field  acroes  railroad,  amber,  still 

green. 
Cane  from  field  south  side  railroad  track,  amber. 
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ANALYSES  OF  JUICB  OF  CHIPS  FROM  CUTTERS. 

These  chips  were  taken  from  the  cells  of  the  battery  as  they 
filling.  A  handful  was  taken  from  each  cell  until  10  had  been 
pl^. 

The  determinations  were  made  by  passing  these  chips  throuc 
mill  and  then  subjecting  the  juice  to  examination  in  the  usual 

WSljuHbufrofm,  c^ijpa  taken  from  dTcuit  of  ceUs, 


Number. 

Date. 

Spedllc 
gravltj. 

floUde. 

Sucroae. 

(finooae. 

806 

819 

Oct  16 
Oct.  15 
Oct.  16 
Oct.   17 
Oct.   19 
Oct.   19 
Oct.   90 
Oct.  91 
Oct.   99 
Oct.   98 
Oct.   96 
Oct.   97 

1.0684 
1.0610 
1.0670 
1.0648 
1.0664 
1.0696 
1.0648 
1.0690 
1.0618 
1.0510 
1.0580 
1.0578 

Pet  cent. 
16.8 
149 
16.8 
15.8 
148 
146 
16.8 
145 
16.1 
19.6 
149 
149 

Pet  cent. 
9.09 
7.84 
9.99 
8.17 
7.91 
7.69 
8.89 
7.48 
6.17 
6.77 
5.49 
460 

Pet  cent. 
8.61 
8.49 
8.86 
8.68 
8.81 
8.81 
8.48 
8.81 
418 
444 
485 
495 

896 

810 

856 

878 

890 

419 

499 

445 

460 

478 

Mmim 

1.0606 

148 
18.17 

7.98 
6.48 

8.74 
8.81 

MMMln  CKDtt., 

Porttj  coeffldent  of  juloe,  48. 
Oluooae  per  100  aacroee  In  Juice,  61.07. 

Diffusion  Juices  to  October  1. 


Nmnbeir. 

Date. 

SolMiC 

Sucroae. 

aittcoae. 

18 

16 

Sept.   9... 
Sept.  11... 
Sept.  18. . . 
Sept.  14. .. 
Sept.  14... 
Sept.  16  .. 
SepU  16... 
Sept.  17. . . 
Sept.  18. . . 
Sept.  18. . . 
Sept.  19... 
Sept.  90  .. 
Sept.  90. . . 
Sept  91... 
Sept  98.  . 
Sept.  94  . 
Sept.  94... 
Sept.  25. . . 
Sept.  95... 
Sept.  98. . . 
Sept.  89... 
Sept.  29... 
Sept.  80... 

Pet  cent. 

6.8 

8.6 

9.8 

11.7 

11.9 

19.6 

10.8 

10.4 

11.9 

11.7 

11.8 

10.« 

19.3 

11.8 

11.8 

9.9 

10.7 

9.6 

8.9 

»!6 
19.0 
148 

Pet  cent. 
8.90 
8.94 
6.60 
7.47 
6.17 
6.86 
6.71 
6.69 
6,50 
£94 
6.66 
487 
6.50 
6.78 
6.78 
481 
4  58 

Pet  cent. 

1.89 

1.99 

1.66 

1.68 

1.49 

2.84 

1.89 

1.66 

8.18 

1.89 

9.85 

S.86 

8.46 

2.89 

2.19 

1.84 
9  on 

98 

96 

87 

90 

89 

88 

46 

61 

57 

64 

69 

77 

91, 

94 

98 

101... 

6.06!         1.59 
418'         1.S8 
6.68  I         1.67 
6  76           9  Q« 

104 

108 

114... 

118 

6.87 
7.92 

9.65 
416 

128 

11.77 

6.75 

9.39 

Purity  coefflcfent  of  Juice,  48.98. 
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Diffusion  juices  October  1  to  close. 


Number. 

Date. 

flolids. 

Sticroee. 

Glucose. 

188 

Oct.  1.... 
Oct.  8.... 
Oct.  8.... 
Oct.  8.... 
Oct.  8.... 
Oct.  8.... 
Oct.  8.... 
Oct.  4.... 
Oct.  4.... 
Oct.  4.... 
Oct.  6.... 
Oct.  6.... 

Oct.  6 

Oct.  6.... 
Oct.  7.... 

Oct.  7 

Oct.  7.... 
Oct.  7.... 
Oct.  8.... 
Oct.  8.... 
Oct.  9.... 
Oct.  9.... 

Oct.  10 

Oct.  10.... 
Oct.  11.... 

Oct.  11 

Oct.  11 ... . 
Oct.  18 ... . 
Oct.  18.... 
Oct.  18 ... . 
Oct.  14.... 
Oct.  14.... 
Oct.  16.... 
Oct.l6.... 
Oct.  16 ... . 

Oct.i7.... 

Oct.l8.... 
Oct.l8..,. 
Oct.  19 ... . 

Oct.  19 

Oct.  20.... 
Oct.  80.... 
Oct.20.... 
Oct.  81.... 
Oct.  81.... 
Oct.  88.... 
Oct.  88.... 
Oct.  88.... 
Oct.  88 .... 
Oct.  88.... 
Oct.  88.... 
Oct.  86.... 
Oct.  87.... 

Percent. 

14.8 

18.7 

18.9 

18.2 

12.9 

12.7 

12.9 

9.8 

9.6 

11.6 

12.8 

18.0 

12.2 

12.8 

18.8 

18.7 

12.2 

12.2 

12.6 

11.8 

12.2 

11.8 

10.8 

11.2 

10.8 

10.8 

10.9 

18.1 

18.8 

11.9 

18.7 

11.6 

9.1 

11.6 

11.8 

11.7 

10.8 

9.8 

9.9 

10.4 

10.9 

7.8 

9.6 

11.8 

11.8 

10.6 

10.1 

10.8 

10.8 

10.1 

10.1 

8.8 

7.8 

Percent 
8.60 
7.01 
7.68 
7.18 
6.89 
6.51 
6.47 
4.80 

4.n 

6.48 

6.81 

6.44 

6.78 

6.08 

6.18 

6.46 

6.19 

4.60 

6.40 

6.89 

4.04 

4.06 

4.06 

4.86 

4.10 

4.88 

4.68 

6.76 

4.88 

6.44 

6.80 

4.98 

8.24 

6.14 

4.96 

6.51 

4.88 

8.64 

8.72 
8.88 
8.68 
8.97 
8.77 
4.41 
8.96 
8.91 
8.88 
8.67 
8.41 
8.98 
8.94 

Percent, 
8.86 
8.88 
8.10 
8.76 
8.96 
8.65 
8.68 
8.88 
8.47 
8.28 
8.84 
8.68 
8.40 
8.28 
4.41 
4.28 
4.28 
4.41 
4.12 
8.96 
4.66 
4.07 
a46 
8.80 
8.48 
8.16 
8.09 
8.96 
4.06 
8.41 
2.14 
8.64 
8.82 
8.96 
8.94 
8.06 
8.90 
2.96 
2.68 
2.94 
8.91 
8.06 
2.71 
8.96 
4.44 
8.81 
8.87 
8.48 
8.76 
8.77 
a68 
2.97 
2.66 

188 

188 

184 

189 

140 

141 

149 

168 

166 

160 

168 

166 ,... 

171 

179 

188 

188 

184 

801 

806 

816 

817 

289 

887 

244 

847 

864 

861 

868 

271 

896 

800 

818 

887 

888 

889 

866 

857 

871 

878 

889 

896 

404 

410 

417 

488 

480 

485 

441 

444 

458 

468 

478 

Average. 

11.84 

4.90 

8.89 

After  September  30  the  determinations  are  as  follows; 

Percent. 

acose  in  mill  juices 4. 15 

>t  sugars  in  mill  juices 8. 75 

Ratio  1  glucose  to  .00  not  sugars. 

acose  in  chips 4. 15 

>t  sugars  in  chips  (calculated) 8.74 

croee 7. 01 

Total  soUds 14.90 

irity  of  chips  before  October  1 60.5 

irity  of  chips  after  September  80 47. 1 
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JUICE  FROM  CHIPS  PASSED  THROUGH  EXPERIMENTAL  MILL. 

From  the  analyses  of  the  juices  it  is  seen  that  the  chips  entering 
the  battery  from  October  16  to  the  close  of  the  season  contained— 

Per  cent 

Sucrose i 6.48 

Glucose , 3. 31 

Glucose  per  hundred  of  sucrose 51. 07 

Leaving  out  of  the  computation  the  analyses  of  the  chips  in  closed 
bottles,  the  following  average  character  of  the  cane  for  the  entire  sea- 
son is  obtained: 


Total 
solids. 

Suarose. 

Qhioose. 

Before  October  1 

After  SeDtember  80 

16.68 
14.77 
18.17 

fur  cent. 
9.84 
7.74 
6.48 

P9roent. 

8.79 
8.81 

After  OctoberW 

Mf^ADS. 

14.66 

7.86 

8.68 

• 

Mean  purity,  58.9;  mean  glucose  per  100  saoroae,  48.84. 

ATailable  sugar,  calculated  by  taking  dilference  between  sucrose  and  all  other  soUds,  viz,  1.15  per 
cent.  =::  83  pounds  per  ton. 

It  will  be  interesting  to  compare  these  numbers  with  those  obtained 
at  Magnolia  Station,  ILouisianai  in  1885,  and  recorded  in  BxQletin  No. 
11,  pp.  11, 12. 

FerosDt. 

Total  solids  in  cane ««..•• 14 .  2S 

Total  sucrose  in  cane •. • « 10.9(P 

Total  glucose  in  cane ,, 9!^ 

Mean  purity , , 76. 6 

Mean  glucose  per  100  sucroae . ; 8.44 

Ayailable  sugar  calculated  ai  before,  vie,  7.68  per  centsl61.6  pounds  per  ton. 

It  thus  clearly  appears  from  a  careful  study  of  the  analytical  data 
that  the  sorghum  canes  entering  the  battery  at  Fort  Scott  were  totally 
unfit  for  sugar-making. 

No  known  process,  save  an  act  of  creation,  could  have  made  sugar 
successfully  out  of  such  material. 

If  nothing  better  than  this  can  be  obtained,  then  it  is  time  to  de- 
clare the  belief  in  an  indigenous  sorghum-sugar  industry  a  delusion. 
This  subject  will  be  mentioned  again  in  the  summary. 

A  general  review  of  the  data  connected  with  this  interesting  problem 
shows  that  with  fresh  chips  of  fine  quality  the  natural  acidity  is  capa- 
ble of  producing  no  appreciable  inversion  during  treatment'in  an  ex- 
traction flask  or  while  under  pressure  in  the  bat^ry.  With  the  dete- 
rioration of  the  cane,  however,  and  consequent  increasing  acidity,  this 
inversion  becomes  very  great.  In  other  words,  the  natural  acids  of 
the  cane,  such  as  malic  and  aconitic,  are  incapable  of  producing  any 
appreciable  inversion ;  but  the  accidental  acid  (acetic)  which  comes 
from  deterioration  may  cause  an  inversion  of  tne  sucrose  in  a  most 
marked  degree.  The  most  practical  method  of  avoiding  this  danger 
appears  to  me  to  be  a  mechanical  contrivance  which  will  sprinkle 
evenly  over  the  entering  chips  2  or  3  pounds  of  fine  slaked  lime  or 
double  that  quantity  of  fine  calcium  carbonate  to  each  cell  of  chips. 

As  has  already  been  noted,  every  other  attempt  to  neutralize  flie 
dangerous  acids  of  the  cane  in  a  practical  way  has  failed. 
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DIFFUSION  JUICES. 

The  ratio  of  glucose  to  sucrose  (per  100)  in  the  diffusion  juices  was 
as  follows: 

Per  cent. 

Before  October  1 89.95 

After  September  80 68.15 

These  results  show  that  before  frost  the  inversion  of  the  sucrose  in 
the  "battery  was  nil,  but  that  after  frost  this  inversion  was  very  marked. 
The  fact  is  also  emphasized  by  another,  viz,  that  before  frost  the  full 
battery  of  14  cells  was  used,  but  that  afterwards  8, 10,  and  12  cells  only 
were  employed.  Thus  before  frost  the  chips  in  the  battery  were  longer 
under  pressure  than  afterwards,  and  I  mav  add  that  the  temperature 
was  also  higher.  These  facts  corroborate  tne  statement  already  made, 
that  when  once  the  process  of  inversion  has  commenced  it  goes  easily  , 
and  rapidly  forward  under  the  combined  influence  of  time  and  an  ele-  ' 
vated  temperature.  Before  such  deterioration  begins  a  temperature 
of  even  100°  C.  can  be  maintained  for  an  hour  without  notable  injury. 

A  further  fact  which  is  illustrated  by  the  analyses  of  the  diffusion 
juices  from  uniniured  canes  is  that  the  diminished  purity  is  produced 
solely  by  the  extraction  of  gum  and  chlorophyll,  chiefly  from  the 
blades  and  sheaths,  and  that  this  injury  can  oe  avoided  Dy  a  proper 
cleaning  of  the  canes. 

With  clean  canes  and  those  in  which  the  sucrose  is  still  uninjured 
no  alkaline  substance  will  have  to  be  used  in  the  battery.  When, 
however,  deteriorated  canes  are  used,  some  such  application  will  be 
necessary  to  save  the  sucrose  from  further  inversion.  As  has  already 
been  pointed  out,  finely  powdered  lime  or  calcium  carbonate  evenly 
distriouted  over  the  chips  offers  the  simplest  solution  of  the  difficulty. 

WASTE  WATERS  AND  EXHAUSTED  CHIPS. 

The  amount  of  waste  water  was  very  small,  compressed  air  having 
been  unif ormily  used  to  drive  the  water  from  the  cell  next  to  be  dis- 
charged. 

In  the  estimation  of  the  sugar  the  sucrose  was  first  inverted  and 
the  whole  sugar  estimated  as  glucose.  The  mean  percentage  of  both 
sugars  in  the  waste  waters  after  September  30  was  .17  per  cent. 
Since  the  mean  glucose  per  100  of  sucrose  for  the  season  was  nearly 
44,  the  respective  quantities  of  sucrose  and  glucose  were  as  follows: 

Per  cent. 

Socroee • 11 

Olxuxme 06 

In  the  exhausted  chips  before  October  1,  by  the  same  method  of 
calculation,  there  was  of — 

Percent. 

Socrose 16 

Glucose « 08 

After  September  30  the  numbers  are  as  follows: 

Percent. 

Sucrose 85 

Glucose 17 

This  increase  in  the  sugfar  left  in  the  chips  was  was  due  to  cutting 
out  a  large  portion  of  the  battery,  especially  during  the  first  week  in 
October.    At  this  time  often  only  six  cells  were  undex  'gxoasvxt^^'Vsvi^* 
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the  result  is  seen  in  the  large  quantities  of  total  sugar  left  in 
chips,  amounting  in  one  instance  to  1.52  per  cent. 

After  the  6th  of  October  nine  or  ten  cells  were  kept  under  press^ 
and  the  content  of  sugar  left  in  the  chips  was  correspondingly  dii 
ished. 

Sorghum,  however,  lends  itself  to  diffusion  more  readily  than 
other  sugar-producing  plant,  and  a  battery  of  ten  cells  properly  n 
aged  would  give  goodresults  as  far  as  extraction  is  concerned. 

PRESS  CAKES. 

The  mean  weight  of  the  press  cakes  was  24.3  pounds.  The  n 
content  of  moisture  was  46.45  per  cent. 

Since  considerable  time  elapsed  from  the  time  of  sending  the  ci 
from  Fort  Scott  until  they  were  analyzed  at  Washington  a  consi 
able  inversion  of  the  sucrose  took  place. 

The  mean  total  sugar  in  the  twelve  press  cakes  examined  was 
per  cent. 

Dividing  this,  as  before,  between  the  two  sugars,  we  find,  of — 

Per 

Sucroee 

Glucoee 

When  extra  care  was  taken  in'  washing  the  cakes,  as  in  the  ca£ 
the  Louisiana  experiments,  to  be  later  described,  only  a  trace  of  si 
was  left  in  them. 

A  glance  at  the  composition  of  the  cake  will  show  its  value 
fertilizer. 

The  quantity  of  lime  used*was  nearly  H  per  cent,  of  the  weigl 
the  cane  entermg  the  battery. 

RESULTS  OF  WORK. 

The  average  weight  of  chips  in  the  cells  was  1,900  pounds. 

From  the  oeginning  of  the  first  attempts  to  run  the  machi: 
(September  13)  until  it  was  found  possible  to  save  the  product  ( 
tember  29)  499  diffusions  were  made,  amounting  to  948,100  pou 
After  beginning  to  save  the  product  (Septem'ter  29)  until  sus 
sion  of  work  (October  26)  1,945  diffusions  were  made,  amountii 
3,695,500  pounds.  The  total  weight  of  cane,  seed,  and  blades  rece 
from  the  field  after  September  19  was  3,120  tons. 

The  weight  of  chips  diffused  was  2,322  tons.  The  weight  of  £ 
tops,  blades,  and  cleanings  (by  difference)  was  798  tons. 

Following  is  the  number  of  cells  of  chips  used  each  day  after 
tember  19.    Before  that  date  no  separate  daily  account  was  ke] 


Duta. 

Number  of 
oeUsout. 

Date. 

Number  of 
cells  out 

Date. 

Number  of 
cells  cut. 

S6pt.^. .. 
Sept.  21... 
Sept.  89. . . 
Sept.  28. . . 
Sept.  24... 
Sept  25. . . 
Sept.  26. . . 
Sept.  27. . : 
Sept.  28. . . 
Sept  20... 
Sept.  80... 
Oct.     1... 

Total .. 

80 

•    44 

07 
80 
68 
66 
41 
88 
75 
66 
67 

Oct     2... 
Oct.     8.;. 
Oct.     4. . . 
Oct.     6... 
Oct.     6. . . 
Oct.     7... 
Oct.     8... 
Oct.     9. . . 
Oct.    10... 
Oct.   31... 
Oct.   12... 
Oct.   18... 

60 
66 

70 
56 

58 
06 
69 
70 
79 
02 
85 
66 

Oct.   14... 
Oct.   15... 
Oct.    16... 
Oct.    17... 
Oct.   18... 
Oct.   19... 
Oct.   20... 
Oct,    21... 
Oct.    22... 
Oct.   28... 
Oct.   26... 

80 

76 

100 

85 

55 

58 

91 

102 

106 

2,410 
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About  one-third  of  the  cane  received  was  partly  stripped  of  its 
blades.  It  appears  from  the  above  figures  that  the  seed  tops,  blades, 
and  sheaths  of  the  cane  will  amount  to  nearly  30  per  cent,  of  the  en- 
tire weight.  It  must  also  be  remembered  that  much  of  the  blades, 
sheaths,  &c.,  was  not  removed  by  the  very  imperfect  cleaning  appar- 
atus employed,  and  this  weight  is  included  m  that  of  the  ^^  clean 
chips." 

STATEMKNT  SHOWINa  RATIO  OF  SEED  HEADS  TO  WEIOHT  OF  CANE,  RATIO  OF  CLEAN- 
INOS  FROM  BLOWER,  AND  QUANTITY  OF  CLEAN  CANE  OmPS  PER  CELL. 

Weight  of  cane  taken pounds. .  118, 480 

Weight  of  seed  tops do 21, 875 

Weight  of  cleanings do. ...  7»  580 

Weight  of  clean  cane  chips do. ...  89, 025 

Weight  of  each  cell  full  of  clean  chips do. ...  1, 894' 

Seed  heads  to  totel  weight  of  cane per  cent. .  18. 47 

Cleanings  total  weight  of  cane do. ...  6.40 

dean  chips  on  .total  weight  of  cane do. ...  75. 13 

The  cane  used  in  the  above  experiments  was  stripped  in  the  field. 
Tlie  ^'  cleanings"  comprised  the  blades  not  removed  and  sheaths,  &c., 
^;  blown  out  by  the  fanning-machine.  Much  of  these  impurities  was 
not  removed.  The  sugar  obtained  was  of  a  fair  marketable  kind  and 
found  a  ready  sale.  The  molasses  was  of  a  dark  color  and  a  poor 
quality. 

The  weight  of  masse-cuite  was  determined  on  a  portion  of  the  prod- 
uct by  Mr.  Swenson.  He  placed  it  at  a  mean  or  12  per  cent,  of  the 
weight  of  the  chips  entenng  the  battery.  The  weight  of  melada 
obtained  from  the  2^322  tons  was  therefore  557,280  poimds,  or  46,440 
gallons. 

At  the  present  writing  (November  16)  all  of  the  sugar  has  not  been 
swimg  out,  but  the  product  will  be  about  60,000  pounds.  This  is  in- 
deed a  discouraging  yield,  and  quite  in  contrast  with  the  phenomenal 
quantity  obtained  from  sugar-cane  from  Louisiana,  to  be  mentioned 
further  along.  If  a  proper  crystallizing  room  had  been  provided  by 
the  company  the  yield  of  sugar  would  nave  been  much  larger.  On 
November  2  the  mfferent  parts  of  the  crystallizing  room  were  found 
to  be  of  the  following  temperatures  : 

DegrsesF 

Northeast  comer 84 

North  center 84 

^^iree  feet  above  floor,  under  north  steam  drum 72 

Northwest  comer 75 

^  upper  layer  of  sirup  in  wagon,  under  south  steam  drum 105. 8 

Bottom  of  same  wagon 77 

South  center 79 

Southwest  comer,  over  office 79 

Between  steam  drums 80. 1 

Temperature  of  air  outside  in  shade 64. 4 

At  such  a  low  temperature  a  masse-cuite  poor  in  sucrose  and  boiled 
te  string  proof  cannot  crystallize  to  advantage. 

Before  oeginning  the  experiments  with  sugar-cane  about  to  be  de- 
scribed I  obtained  permission  of  th0  company  to  provide  a  special  hot- 
foom.  With  such  material  and  with  9uch  unfavorable  conditions  of 
c^stallizaiion  the  yield  of  over  20  pounds  of  sugar  per  ton  is  a  con- 
vincing proof  of  the  efficiency  of  the  process  employed. 
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DISPOSITION  OF  T^E  EXHAUSTED  CHIPS. 

The  problem  of  the  disposition  of  the  exhausted  chijjs  is  oi 
great  importance.  By  the  failure  of  the  machinery  which  wa 
signed  to  remove  the  chips  to  a  considerable  distance  from  the  b 
ing  the  chips  had  to  be  taken  awav  bjr  scrapers.  When  it  is  rei 
bered  that  these  chips  have  slightly  increased  in  weight  in  pa 
through  the  battery  the  great  expense  of  this  proceeding  is  at 
apparent. 

The  percentage  of  water  in  the  discharged  chips  was  found  to 
follows: 


Number. 

Per 
cent. 

Number. 

Pwr 
cent.   I 

1 

84.89 
86.78 
87.54 
86.41 
88.68 
90.48 

7 

80.68 
88.87 
88.04 
68.86 

8 

8 

8 

0 

4 

10 

6 

Umn 

6 .* 

88.10 

Since  the  mean  of  former  experiments  shows  that  sorghum  con 
about  11  per  cent,  fiber  and  matters  insoluble  in  water,  the  com 
tion  of  the  waste  chips^  as  indicated  by  the  above  determinatio] 


p« 


Fiber 

Water 

Other  Bubstanoes. 


Total 


After  passing  the  waste  chips  through  the  mill  they  had  thi 
lowing  percentage  of  water: 


/ 


Number. 

Percent. 

1 

i::::::: 

4 

Mean... 

66.67 
M.74 
3.06 
07.78 

66.86 

At  70  per  cent,  extraction  the  bagasse  therefore  contains  1  pf 
fiber  to  2  of  water.    By  a  short  preliminary  drying  this  bagasse  ^ 
readily  bum.    At  any  rate,  it  presses  so  reaaily,  requiring  so 
power,  that  in  my  opinion  it  would  be  a  matter  of  economy  to  p 
through  a  three-roll  mill. 

The  percentage  of  extraction  obtained  with  the  spent  chi] 
small  experimental  mill  will  be  seen  by  the  following  numbers: 

The  first  column  represents  the  per  cents,  calculated  from  w 
ing  the  bagasse  and  tne  second  from  weighing  the  expressed  w 


Number. 

From  begeeee. 

From  water. 

1 

PtT  Ctfit. 

78.06 

73.16 
80.00 
73.80 
70.80 

Par  cent. 
79.66 
68.81 
64.86 
69.90 
66.88 

8 

8 

4...; 

5 

Mean 

78.76 

69.17 
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Since  it  is  difficult  to  accurately  collect  and  weigh  the  fine  bagasse 
wMch  the  spent  chips  afford,  the  mean  of  the  second  column  will  be 
found  to  represent  more  accurately  the  real  extraction.  It  is  certain 
that  with  a  good  three-roll  mill  each  100  pounds  of  the  spent  chips 
can  be  reduced  to  30  pounds,  one-third  of  which  is  combustible  mate- 
rial. Even  if  no  attempt  is  made  to  use  the  bagasse  as  a  fuel,  the  pres- 
sure is  to  be  recommended  on  the  score  of  economy.  There  appears 
to  be  no  difficulty  whatever  in  passing  the  chips  throug"*  a  three-roll 
null,  and  their  soft  and  pulpy  state  renders  the  pressure  exceedingly 
easy. 

Further  reference  to  this  point  will  be  made  in  that  part  of  the  re- 
port devoted  to  sugar-cane. 

MODIFIOATION  OF  THE  PROCESS  OF  CARBONATATIOX. 

In  order  to  avoid  the  discoloration  of  the  sirup,  which  is  the  chief 
objection  to  carbonatation,  th6  following  modification  of  the  process 
was  adopted: 

The  juice  used  was  obtained  from  sugar  cane  sent  from  Fort  Scott 
to  Washington,  and  the  experiments  were  made  after  my  return  from 
Kansas. 

To  the  cane  juice  was  added  1  per  cent,  of  its  weight  of  freshly  burned 
lime,  and  the  carbonatation  was  continued  until  the  juice  was  almost 
neutral.  After  raising  to  the  boiling  point  to  decompose  sucro-carbon- 
«tes  the  juice  was  filtered,  and  then  enough  phosphoric  acid  added  to 
precipitate  the  lime  remaining  in  solution. 

Since  a  slight  excess  of  the  acid  will  redissolve  the  precipitate  and 
lorm  acid  phosphate,  sodium  phosphate  was  substituted  for  the  phos- 
phoric acia. 

Much  of  the  red  color  of  the  carbonatated  juice  was  discharged  by 
"this  process.  After  the  precipitation  was  complete  the  juice  was 
^igain  boiled  and  filtered.  It  was  then  bleached  with  sulphurous  acid 
mnd  evaporated  to  40^  B. 

In  every  instance  the  sirup  made  in  this  way  was  very  light  in  color, 
jyerf  ectly  transparent,  and  of  the  finest  flavor.  So  pure  was  it,  indeed, 
^hat  it  was  found  unnecessary  to  use  any  acetate  of  lead  or  any  other 
defecating  material  to  prepare  this  sirup  for  polarization.  The  quan- 
^it^  of  phosphate  of  soda  required  to  precipitate  the  lime  in  5  liters  of 
iuice  (11  pounds)  was  100  cubic  centimeters  of  a  10  per  cent,  solution. 
Therefore  10  grams  of  the  sodium  phosphate  are  sufficient  for  6,000 
Xn^ams  of  puice.  About  4  pounds  of  sodium  phosphate  or  3  pounds  of 
3)hosphoric  acid  would  be  sufficient  for  working  a  ton  of  cane. 

The  whole  cost  of  treating  cane  juices  with  phosphoric  a^id  or  sodium 
"phosphate  will  not  be  over  16  cents  per  ton  of  cane.  The  phosphoric 
«wid,  however,  is  not  lost.  It  will  reappear  in  the  press  cates,  having 
lost  only  half  its  value.  Hence  the  actual  cost  of  using  this  method  of 
xemoving  the  lime  is  not  probably  over  half  of  the  estimate  given  above. 
I  made  every  effort  to  get  phosphoric  acid  at  Fort  Scott,  but  could 
Tiot  succeed  in  time. 

I  believe  the  modification  of  the  process  here  suggested  will  make 
a  noted  improvement  in  the  molasses  over  any  other  procedure  now 
in  use. 

GENERAL  CONCLUSIONS. 

In  a  general  review  of  the  work,  the  most  important  point  sug- 
gested is  the  absolute  failure  of  the  experiments  to  demonstrate  the 
conmiercial  practicability  of  manufacturing  sorghum.  s\igu«    ^\l^ 
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causes  of  this  failure  have  been  pointed  out  in  the  preceding  pages, 
and  it  will  only  be  necessary  here  to  recapitulate  them.     They  were : 

(1)  Defective  machinery  for  cutting  the  canes  and  for  elevating 
and  cleaning  the  chips  and  for  removing  the  exhausted  chips. 

(2)  The  deterioration  of  the  cane,  due  to  much  of  it  becoming  over- 
ripe, but  chiefly  to  the  fact  that  much  time  would  generallv  elapse 
alter  the  canes  were  cut  before  they  reached  the  diffusion  battery. 
The  heavy  frost  which  came  the  1st  of  October  also  injured  the  cane 
somewhat,  but  not  until  ten  days  or  two  weeks  after  it  occurred. 

(3)  The  deteriorated  cane  caused  a  considerable  inversion  of  the 
sucrose  in  the  battery,  an  inversion  which  was  increased  by  the  delay 
in  fiunishing  cMps,  thus  causing  the  chips  in  the  battery  to  remain 
exposed  under  pressure  for  a  much  longer  time  than  was  necessary. 
The  mean  time  required  for  diffusing  one  cell  was  twenty-one  minuti, 
three  times  as  long  as  it  should  have  been. 

(4)  The  process  of  carbonatation,  as  Employed,  secured  a  maximum 
yield  of  sugar,  but  failed  to  make  a  molasses  which  was  marketable. 
This  trouble  arose  from  the  small  quantity  of  lime  remaining  in  the 
filtered  juices,  causing  a  blackening  of  the  sirup  on  concentration, 
and  the  f ailxire  of  the  cleaning  apparatus  to  properly  prepare  the 
chips  for  diffusion. 

A  modification  of  the  process,  which  will  prevent  this  trouble,  has 
already  been  explained;  out,  although  an  earnest  attempt  was  made 
to  inti>c)duce  this  method,  it  was  found  impossible  to  accomplish  it 
before  the  end  of  the  season. 

In  the  preceding  rejwrt  I  have  endeavored  to  lay  before  you  all  the 
facts  noted  in  the  recent  experiments.  If  I  have  not  interpreted  them 
correctly,  I  have  at  least  given  the  data  for  a  correct  interpretation. 

I  should,  indeed,  be  glad  to  leave  this  industry  in  a  more  promising 
condition.  All  admit  that  the  process  of  diffusion  has  been  success- 
fully worked  out,  and  to  this  opinion  I  subscribe,  with  the  reservation 
that  a  proper  mechanical  method  for  distributing  over  the  chips  a 
substance  to  prevent  inversion  of  the  sucrose  has  not  yet  been  dis- 
covered. 

Honest  differences  of  opinion  still  exist  in  respect  of  the  best 
method  of  treating  the  diffusion  juices,  but  it  has  been  shown  at  Rio 
Grande  that  the  mffusion  juice  from  clean  cane  can  be  worked  with- 
out any  purification  whatever.  , 

Whether  this  purification  is  to  be  accomplished  by  carbonatation, 
filtering  with  brown  coal,  or  in  some  other  way,  cka  easily  be  decided 
without  menacing  the  future  of  the  sorghum  industry. 

The  problem  of  successfully  cutting  and  cleaning  the  canes  does  not 
appear  to  me  to  be  incapable  of  solution.  It  should  have  been  solved 
tne  first  thing,  without  leaving  it  for  the  last. 

Last  of  all,  the  chief  thing  to  be  accomplished  is  the  production  of  a 
sorghum  plant  containing  a  reasonably  constant  percentage  of  crystal- 
lizaole  sugar. 

I  cannot  emphasize  this  point  better  than  by  quoting  from  some  of 
my  previous  reports.  In  Bulletin  No.  3,  pp.  107, 108,  the  following 
words  are  found: 

IMPROVEMENT  BT  SEED  SELECTION. 

I  am  fully  convinced  that  the  Oovemment  should  undertake  the  experiments  which 
have  in  view  the  increase  of  the  ratio  of  sucrose  to  the  other  substances  in  the  juice. 
These  experiments,  to  be  valuable,  must  continue  under  proper  scientific  direction  lor 
a  number  of  years.  The  cost  will  be  so  great  that  a  pnvate  citiseiii  will  hardly  be 
willing  to  imdgtilw  the  tipMUw, 
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The  hifftorr  of  the  improrement  in  the  sugar  beet  shoold  be  sufficient  to  encourage 
all  similar  efforts  with  sorghum. 

Hie  original  forage  beet,  from  which  the  susar  beet  has  been  developed,  contained 
only  5  or  6  per  cent,  of  sucrose.  The  sugar  beet  will  now  average  10  per  cent,  of 
sacroee.  It  seems  to  me  that  a  few  years  of  careful  selection  may  secure  a  similar 
improvement  in  sorghum. 

It  would  be  a  lone  step  toward  the  solution  of  the  problem  to  secure  a  sorghum  that 
would  average,  field  with  field,  12  per  cent,  jsucrose  and  only  2  per  cent,  of  other 
sugars,  and  with  such  cane  the  great  difficulty  would  be  to  make  sirup  and  not  sugar. 
Those  varieties  and  individuals  of  each  variety  of  cane  which  show  the  best  analyti- 
cal results  should  be  carefully  selected  for  seed,  and  this  selection  continued  until 
accidental  variations  become  hereditary  qualities  in  harmony  with  the  well-known 
principles  of  descent. 

If  these  experiments  in  selection  could  be  made  in  different  parts  of  the  country, 
and  especially  by  the  various  agricultural  stations  and  colleges^  they  would  have  ad- 
ditional T^ue  and  force.  In  a  country  whose  soil  and  climate  are  as  diversified  as 
in  this  results  obtained  in  one  locality  are  not  always  reliable  for  another. 

If  some  unity  of  action  could  in  this  way  be  established  among  those  engaged  in 
agricultural  research,  much  time  and  labor  would  be  saved  and  more  valuable  re- 
eolts  be  obtained. 

In  Bulletin  No.  6,  pp.  185-187,  are  found  the  following  conclusion^: 

A  careful  study  of  the  foregoing  data  will  not  fail  to  convince  every  candid  in- 
Testigator  that  the  manufacture  of  sugar  from  sorghum  has  not  yet  proved  finan- 
cially successfuL 

The  men  who  have  nut  their  money  in  these  enterprises  seem  likely  to  lose  it,  and 
intending  investors  wul  carefully  consider  the  facts  herein  set  forth  before  mniring 
final  arrangements.  The  expectations  of  the  earlier  advocates  of  the  industry  have 
not  been  met,  and  the  predictions  of  enthusiastic  prophets  have  not  been  verified. 
U  would  be  unwise  ana  unjust  to  conceal  the  facts  that  the  future  of  the  sorghum- 
BOgar  industry  is  somewhat  doubtful.  The  imsatisf actory  condition  is  due  to  many 
causes.  In  the  first  place,  the  difficulties  inherent  in  the  plant  itself  have  been  con- 
stantly undervalued.  The  success  ot  the  industry  has  been  based  on  the  belief  of  the 
Sroduction  of  sorghum  with  hi^h  percentages  of  sucrose  and  small  amount  of  re- 
acing  sugar  and  other  impurities. 

But  the  universal  experience  of  practical  manufacturers  shows  that  the  average 
constitution  of  the  sorghum  cane  is  far  inferior  to  that  just  indicated*  Taking  the 
mean  of  several  seasons  as  a  sure  basis  of  computation,  it  can  now  be  said  that  the 
juices  of  soi]^hum  as  they  come  from  the  mill  do  not  contain  over  10  per  cent,  of 
flocrose,  whue  the  percentage  of  other  solids  in  solution  is  at  least  4. 

It  is  needless  to  say  to  a  practical  sugar-maker  that  the  working  of  such  a  juice  ift 
one  of  extreme  difficulty,  and  the  output  of  sugar  necessarily  smalL 

The  working  of  sorghum  juices  will  be  found  as  difficult  as  those  of  beets,  and  true 
SQCcess  cannot  be  hoped  for  until  the  processes  used  for  the  one  are  as  complete  and 
icientific  as  for  the  other.  It  is  not  meant  by  this  that  the  processes  and  machinery 
are  to  be  ^entical. 

The  chemical  as  well  as  mechanical  treatment  of  the  two  kinds  of  juice  will  doubt- 
lees  differ  in  many  respects.  And  this  leads  to  the  consideration  of  the  third  diffi- 
culty, viz,  the  chemical  treatment  of  sorghum  juice.  It  has  taken  nearly  three-quar- 
ters of  a  century  to  develop  the  chemistry  of  the  beet-sugar  process,  and  even  now 
the  progress  in  this  direction  is  great,  llie  chemistry  of  the  sorghum-sugar  process 
is  scarcely  yet  a  science.  It  is  only  an  imitation  of  what  has  been  done  in  other 
fields  of  work.  Sorghum  will  have  to  develop  a  chemistrv  of  its  own.  This  will 
not  be  the  work  of  a  day  or  a  year,  but  it  will  be  accomplished  sooner  or  later. 

Careful  study  of  climate  and  soil,  joined  with  experience,  will  gradually  locate 
those  areas  most  favorable  to  the  growth  of  this  plant  and  its  manufacture. 

This  is  an  all-important  point  in  the  problem,  and  is  now  occupying  seriously  the* 
attention  of  the  thoughtful  advocates  of  the  sorghum-sugar  industry.  Chie  thing  is 
already  clear,  t.  e.,  that  the  area  of  successful  sorghum  culture  is  not  nearly  so  ex- 
tensive as  it  was  thought  to  be  a  few  years  a^o.  I  would  urge  a  further  investigar 
tion  in  this  direction  as  a  work  peculiarly  within  the  province  of  the  Department, 
and  one  which  would  prove  of  immense  benefit  to  the  country.  Five  million  acres  of 
land,  suitable  to  the  purpose,  will  produce  aU  the  sugar  required  for  this  country  for 
several  years  to  come.  It  is  therefore  certain  that  the  sugar  industry  will  be  con- 
fined to  the  most  favorable  localities.  If  a  thorough,  scientific  study  of  all  the  soil 
and  climatic  conditions  does  not  point  out  this  region,  bitter  experience  and  the  losa 
of  hundreds  of  millions  of  dollars  will  gradually  fix  its  boundaxioa.    Ifii^  ol  ^^\2CkJ6 
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sorghum  Industry  has  suffered  from  the  general  depression  which  has  been  felt  bj 
the  sugar  industry  of  the  entire  world.  Low  prices  have  caused  loes  where  eyerr 
other  condition  has  been  favorable.  It  is  hardly  probable  that  the  oHce  of  sugar  wiU 
rise  again  to  its  maximum  of  the  years  past.  Only  war,  pestilence,  or  disaster 
would  produce  this  effect.  It  is  best,  therefore,  for  the  sugar-grower  to  accept  tiie 
present  price  as  final  and  make  his  arrangements  accordingly.  But  low  prices  will 
produce  increased  consumption,  and  thus,  even  with  a  smaller  profit,  the  sugar- 
grower,  by  increased  production,  may  find  his  business  reasonabljr  remunerative,  if 
not  as  eniiohing  as  before.  The  sorghum-sugar  grower  will  be  injured  or  benefited 
with  the  growers  of  other  kinds  of  sugar  bv  theee  economic  forces.  Hence  there 
should  be  no  enmity  between  the  grower  oi;  the  sorghum,  the  sugar-beet,  and  tiie 
sugar  cane,  but  all  should  work  in  harmony  for  the  general  good. 

It  is  true  the  present  outlook  is  discouraging.  But  discouragement  is  not  defeat 
The  time  has  now  come  for  solid,  energetic  work.  Science  ana  practice  must  join 
improved  agriculture,  and  all  together  can  accomplish  what  neither  sJqne  would 
ever  be  able  to  achieve.  It  is  not  wise  to  promise  too  much,  but  this  Diviuon  would 
fall  short  of  its  duty  were  it  either  to  suppress  the  discouraging  reports  of  this  in- 
dustry or  fail  to  recognize  the  possibility  of  its  success.  The  future  depends  on  the 
persistence  and  wisdom  of  the  advocates  of  sorghum.  The  problem  uiey  have  to 
solve  is  a  most  difficult  one,  but  its  solution  is  not  impossible. 

It  must  be  oonfessed  finally  that  the  chief  object  of  this  last  series 
of  experiments,  viz,  to  place  the  industry  where  private  capital  woxdd 
see  its  way  clear  to  its  extension  over  a  large  area,  has  not  been  at- 
tained. 

It  is  now  seen  that  much  of  what  has  been  done  is  useless,  and  were 
the  work  to  be  gone  over  again  these  necessary  mistakes  of  a  first 
attempt  would  be  avoided.    Time,  labor,  and  money  could  be  saved. 

What  encouragement  is  just  is  offered  to  those  who  are  willing  to 
take  up  this  worK  here  and  extend  it. 

The  great  difficulties  in  the  way  of  extracting  the  sugar  from  the 
cane  have  been  removed.  The  fact  that  sorghum,  in  certain  circum- 
stances, becomes  a  fine-sugar  producing  plant  has  been  incontestably 
established.  A  suitable  soil  and  climate  have  been  f oxmd  for  grow- 
ing the  crop  and  manufacturing  the  sugar.  Remaining  difficulties 
in  the  way  of  success  have  been  fairly  and  candidly  pointed  out. 

Since  the  present  appropriation  was  nmde  for  contmuing  and  oon« 
eluding  these  experiments,  I  consider  that  my  connection  with  the 
development  of  tne  industrv  has  ended.  I  leave  the  work  with  only 
one  re^et,  and  that  is  that  the  future  of  the  sorghum-sugar  industry 
is  still  in  doubt, 

EXPERIMENTS  WITH  8UOAR  CANE. 

On  the  Ist  of  October  I  received  instructions  from  you  to  purchase 
a  few  tons  of  siigar  cane  in  Louisiana  and  make  some  experiments 
with  it  at  Fort  Scott. 

The  cane  was  cut  early  in  the  season,  viz,  October  25  to  30,  and  was 
brought  as  quickly  as  possible  to  the  factory. 

CUTTING-MACHINE. 

The  cutters  which  worked  so  poorly  with  sorghum  did  well  with 
sugar  cane,  and  no  trouble  whatever  was  experienced  in  producing 
chips  suitable  to  diffusion  and  at  the  rate  of  6  tons  per  hour. 

CHIP-BLEVATOR. 

The  same  trouble  was  experienced  with  the  elevator  that  we  had 
had  to  contend  with  so  long  with  sorghum,  and  to  an  increased  ex- 
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tent.  The  cliips  beine  heavier  than  sorghum  easily  overweighted 
the  elevator  and  caused  it  to  clog.  Consioerable  delay  was  caused  by 
these  annoyances. 

THE  DIFFUSION. 

It  was  found  at  once  that  the  temperature  used  for  the  diffusion  of 
sorghum,  viz,  70®  C,  was  entirely  too  low  to  effect  the  extraction  of 
sugar  from  sugar  cane. 

The  temperature  was  gradually  raised  to  90®  0.  before  a  satis- 
factory extraction  was  ootained.  The  chips  lying  closer  together 
in  the  cell  caused  the  circulation  of  the  liquid  in  the  battery  to  take 
place  more  slowly.  It  was  clearly  evident  that  the  pressure  afforded 
Dy  the  feed-tank  of  the  batterv,  viz,  two-thirds  of  an  atmosphere,  is 
not  great  enough  to  work  a  battery  rapidly  when  twelve  cells  are 
underpressure. 

On  November  6,  all  the  cane  having  arrived  and  a  preliminary 
trial  having  been  made,  the  second  trial  was  made.  The  experience 
of  the  first  attempt  had  shown  how  the  CTeat  loss  of  sucar  in  the 
chips,  especially  in  the  be^nning,  might  oe  avoided.  The  second 
ran  was,  therefore,  made  with  an  initial  temperature  of  nearly  90® 
C.  The  quantity  of  juice  withdrawn  at  each  time  was  also  increased 
by  100  liters. 

Weight  of  cane  used. — ^The  weight  of  cane  used  in  the  second  trial 
was  83.25  tons. 

ANALYSES  OF  THB  CANES. 

The  samples  of  chips  were  taken  as  described  before: 


Flrat  sample . . 
Second  sample 
Third  sample  . 
Fourth  sample 
Fifth  sample. . 
Sixth  sample  . 

Means 


Total 
soUds. 


xTro0ii». 
15.06 
14.68 
14.96 
18.47 
14.60 
18.06 


14.86 


11.80 
10.86 
10.40 
10.48 
10.62 
10.06 


10.62 


aiuoose. 


Percent. 
1.89 
1.62 
1.66 
1.89 
1.88 
1.76 


1.78 


ANALYSIS  OF  DIFFUSION  JUICES. 


The  samples  were  taken  as  before  described: 


First  sample . . 
Second  sample 
Third  sample  . 
Fourth  sample 
Fifth  sample . . 
Sixth  sample.. 

Means 


Total 
solids. 


JPerctmi. 
10.11 
10.15 
10.08 
10.06 
9.88 
8.96 


9.86 


Sucrose. 


Ptrcent. 
7.88 
7.96 
7.16 
6.96 
7.08 
6.66 


7.16 


Glucose. 


JP8f.09tlt. 

1.18 
1.90 
1.17 
1.29 
1.29 
1.22 


1.23 
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EXHAUSTED  CHIPS. 


The  samples  were  taken  as  described  in  the  preliminary  trial : 


FInt  Bunple 

Second  aamnle 

Third  aampw 

Fourth  Bunite 

Fifth  Bunple 

Sixth  sample 


Total 
■olids. 


PtT  cent. 
1.66 
1.81 
1.11 
1.11 
1.06 
.77 


1.14 


Sucroie. 


PtT  cent. 
.60 
.88 
.88 
.87 
.48 
.18 


87 


Oluoooe. 


PtTcetit. 
.12 

.07 
.10 
.09 
.10 
.06 


.00 


CARBOXATATED  JUICES. 


The  samples  were  taken  in  snoh  a  way  as  to  represent  the  8&  J 
body  of  juice  corresponding  to  the  same  numbered  samples  of  difll 
sion  juice.  Each  carbonatation  tank  held  three  charges  of  diffusx 
juice.  A  measured  sample  after  carbonatation  was  t&en  from  est, 
series  of  four  tanks. 


Flrtt  aample . . 
Second  Bample 
Third  aampie  . 
Fourth  aample 
Fifth  aample.. 
Sixth  aample.. 


Total 
■oUds. 


10.11 

10.26 

10.14 

9.78 

9.72 

9.66 


9.98 


7.27 
7.91 
7.26 
7.00 
7.10 
6.60 


7.17 


Oluooae. 


I^BTCOlt, 

1.00 
1.14 
1.11 
1.21 
1.28 
1.12 


1.16 


SULPHURED  JUICES. 

The  samples  of  sulphured  juice  were  taken  in  a  way  to  represe: 
as  nearly  as  possible  the  same  body  of  juice  as  indicated  by  Qie  co 
responding  numbers  under  carbonatated  juice.  Since,  however,  tl 
juices  after  carbonatation  had  to  fall  into  a  receiving  tank  before  b 
in^  sent  to  the  filter-presses,  some  mixing  of  the  different  bodies  ( 
juice  was  unavoidable. 

Thus  the  analyses  below  are  not  strictly  comparable  with  the  san 
numbers  under  diffusion  and  carbonatated  juices: 


FInt  aample . . 
Second  sample 
Third  sample  . 
Fourth  sample 
Fifth  sample. . 
Sixth  sample.. 

Means.... 


Total 
solids. 

Sucrose. 

Ohicoee. 

Percent. 

Percent. 

Percent. 

9.88 

7.68 

1.09 

11.12 

8.09 

1.14 

10.85 

7.89 

1.28 

9.89 

7.02 

1.26 

10.15 

6.98 

1.28 

9.34 

6.44 

1.17 

10.18 

7.18 

1.90 
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SEMI-SIRUPS. 

The  semi-sirup  from  the  juices  was  put  in  two  tanks, 
were  taken  from  each  tank: 


Samples 


flnit  sample 
deooni' 


id  sample. 


Total 


PtTctnt. 
42.9 
41.0 


Sucrose. 


PtTCcnt. 
8S.0 
80.8 


Qluooee. 


5.95 
6.45 


The  first  sample  represents  the  first  third  of  the  run,  and  the  sec- 
ond sample  the  second  two-thirds. 

FIRST  SUGARS  MADE. 

The  inasse-cuite  stood  in  cars  two  days. 

On  drying  it  yielded pounds . .  1 1 ,  185 

The  yield  of  ** seconds*'  was do. . . .        805 

Total  weight  produced do. ...  11, 990 

Sugar  per  ton do. . . .        144 

Sugar  to  weight  of  cane per  cent. .       7. 2 

PEBCENTAOE  TOTAL  SUQAB  OBTAINED. 

Per  cent. 

The  juioe  contained 10. 63 

And  the  cane 9. 56 

l^ercentage  sucrose  obtained 75. 8 

COMPOSITION  OF  THE  FIBST  SUGARS. 

Tho  sample  was  taken  from  each  barrel  as  it  was  filled.  The  samples 
Xvere  all  mixed  well  together  and  placed  in  a  tight  bottle,  which  was 
rxot  dpened  until  the  sample  for  analysis  was  taken.  It  is  therefore 
a.s  fair  a  sample  of  the  product  made  as  could  possibly  be  obtained. 
It  gave  of — 

p0rO6IDt. 

Moisture 78 

Ash 14 

Olucose «... 52 

Undetermined 61 

Sucrose „ 98.00 

Compare  this  result  with  the  work  on  Magnolia  plantation  last 
year,  as  found  in  Bulletin  No.  11,  p.  26; 

Pounds. 

Weight  first  sugars  per  ton t 119 

Weight  second  sugars  per  ton 29. 75 

Total  first  and  second 148. 73 

Per  cent. 

F*ercentajge  ohtained 7. 44 

SSucrose  in  juice 12. 11 

Sucrose  in  cane 10. 90 

F'ercentage  ohtained 68. 3 

Sucrose  in  cane  at  Magnolia 10. 90 

Sucrose  in  cane  at  Fort  Scott 9. 56 

Difference \,^ 

21  AQ—'8d 
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The  increase  in  the  yield  per  ton  at  Magnolia,  had  the  cane  be 
worked  by  diffusion,  would  have  been,  therefore,  26.8.  pounds. 

The  yield  of  seconds  at  Fort  Scott  was  surprisingly  low.  The  n 
lasses  as  it  came  from  the  centrifugals  was  full  of  crystals.  Abe 
one-third  its  volume  of  warm  water  was  added  to  this  molasses  a 
the  crystals  all  dissolved  before  boiling.  This  may  have  ditninisl 
the  vield. 

The  *  *  thirds  "  have  been  placed  in  cars  and  set  away  until  next  f  £ 
The  **  thirds"  fill  5  wagons,  each  containing  23  cubic  feet,  or  in 
125  cubic   feet,  weighing  approximately  10,000  pounds.     Of   t 
amount,  6,189  pounds  are  from  the  second  run. 

Poix 

The  total  product  therefor^  is  sugar 11, 

Thirds,  masse-aiite 6, 

Total , 18, 

Or  218.3  pounds  per  ton  of  cane  worked.  This  is  nearly  11  per  ce: 
of  the  weight  of  cane  used. 

But  calculated  on  the  original  mctsse-cuitef  which  filled  9  cars,  th< 
would  have  been  9  x  23  =  207  cubic  feet,  or  18, 837  pounds  =  226  poui 
per  ton,  or  11.3  per  cent. 

But  the  method  of  reckoning  the  increased  production  which  1 
lust  been  used  is  not  a  fair  one,  since  it  rests  on  the  assumption  tl 
the  sucrose  in  each  case  is  equally  available.  But  a  moment's  c< 
sideration  will  show  that  this  is  not  the  case. 

The  term  "available  sugar"  is  not  a  precise  one. .  It  may  ha 
many  interpretations.  In  France,  for  instance,  the  rendement  is  c 
culated  by  deducting  from  the  total  sucrose  twice  the  glucose  a 
from  three  to  five  times  the  ash.  This  is  a  good  rule  for  oeet  sug; 
but  in  cane  juice  the  ash,  being  mostly  calcium  salts,  is  far  less  n 
lassigenic  than  that  of  the  beet  juice,  made  up  chiefly  of  potassii 
compounds. 

Another  method  of  calculating  *'  available  sugar*'  is  to  diminish  1 
percentage  of  sucrose  by  the  difference  between  it  and  all  the  otl 
solids  in  solution.  This  method  is  apt,  however,  to  give  resulte  1 
low.  In  this  uncertainty  the  term  "available  sugar  should  alws 
be  accompanied  by  an  explanation  of  the  manner  of  making  the  c 
culation. 

The  yield  of  sugar  obtained  at  Fort  Scott  being  the  highest  «> 
got  from  sugar  cane  may  be  taken  as  the  true  amount  of  "availal 
sugar  ^'  until  some  better  yields  are  reported. 

S^otice  for  a  moment  the  relation  of  this  yield  to  the  respecti 
quantities  of  sucrose  and  glucose  present: 

Per  o 

Sucrose  in  juice • 10 

Sucrose  in  cane 9 

Yield  of  sucrose ......:... 7 

Difference  between  sucrose  in  cane  and  yield , 2 

(rlncose  in  juice 1 

(iiucoee  in  cane 1 

Rati  o  of  percentage  of  glucose  to  percentage  of  sucrose  lost  1 . 5  near! 

It  appears,  therefore,  that  the  rational  way  to  calculate  ^'availal 
sugar ^'  when  the  quantities  of  sucrose  and  glucose  in  the  canes  a 
known  is  to  diminish  the  percentage  of  sucrose  by  one  and  a  h( 
times  the  glucose. 
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Applying  this  method  we  have  the  following  results: 

AT  FORT  SCOTT. 

Sacrose  in  cane per  cent. .        9. 56 

One  and  a  half  times  glucose  in  cane do. . . .        2. 40 

Theoretical  available  sugar do. . .  7. 16 

Pounds  per  ton 148. 2 

Pounds  per  ton  obtained 144 

▲T  MAQNOLIA. 

Saorose  in  oane per  cent. .  10. 90 

One  and  a  half  times  glucose  in  cane do. . . .  1 .  38 

Theoretical  available  sugar do. ...  9. 52 

Pounds  per  ton 194. 4 

Pounds  per  ton  obtained 148. 75 

Difference pounds..      41.65 

This  shows  in  the  most  convincing  manner  that  by  the  process  of 
diffusion  and  carbonatation  the  yield  of  sugar  from  su^ar  cane  can  be 
increased  fully  30  per  cent,  over  the  best  muling  and  su  Dsequent  treat- 
ment of  the  juice  which  has  ever  been  practiced  in  this  or  any  other 
country. 

If  this  be  true  of  the  best  milling,  it  is  easy  to  estimate  the  increase 
over  the  average  milling  of  Louisiana.  It  is  not  extravagant  to  sup» 
pose  that  this  increase  will  be  fully  40  per  cent. 

But  the  problem  may  also  be  approached  in  another  way.  It  has 
just  been  shown  what  tho  product  would  have  been  had  the  Fort 
Scott  process  been  applied  at  Magnolia.  It  may  now  be  asked, 
**  What  would  have  been  the  yield  had  the  Magnolia  process  been  ap- 
plied at  Fort  Scott?" 

The  process  used  at  Magnolia  produced  148.76  pounds  sugar  from 
cane  in  which  the  available  sugar  was  190.4  pounds.  The  percent- 
age of  available  sugar  obtained  was 

148.75  X  100  -^  190.4  =  78.1  per  cent. 

The  available  sugar  in  the  cane  at  Fort  Scott  was  7.16  per  cent. 
Multiply  this  by  .78  and  the  product,  5.58,  will  be  the  yield  of  sugar 
which  the  Magnolia  process  woidd  have  given  at  Fort  Scott,  or  111.6 
pounds  per  ton.  Deduct  this  from  the  quantity  obtained,  and  the  re- 
mainder will  represent  the  increased  yield,  viz,  32.4  pounds.  Thus, 
in  whatever  way  the  calculation  is  made,  it  is  seen  that  the  processes 
of  diffusion  ana  carbonatation  give  a  largely  increased  yield. 

Another  important  question  which  arises  is  this,  "Does  this  in- 
creased yield  come  wholly  from  the  increased  extraction,  or  is  it 
partly  due  to  the  method  of  purifying  the  juice?"  I  will  try  to  give 
a  rational  answer  to  this  question,  based  on  the  data  of  the  analyses 
and  the  respective  rendements  give  by  the  two  processes. 
^  The  percentage  of  extraction  at  Magnolia  was  78.  Reckoning  the 
juice  a£  90  per  cent. ,  the  loss  in  juice  was  12  per  cent.  The  percent- 
see  of  juice,  and  consequently  of  sugar  extracted,  was  86.6  per  cent. 
The  mean  loss  of  sugar  in  the  chips  at  Fort  Scott  was  .38  per  cent., 
find  the  quantity  of  sugar  present  was  9.56.  The  percentage  of  ex- 
traction was  therefore  96  per  cent.  The  gain  in  extraction  by  dif- 
fusion is  therefore  9.4  per  cent.     It  is  thus  evident  that  thftlaigb  %^aiii 
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in  yield,  as  establislied  at  Fort  Scott,  cannot  be  due  wholly  to  the 
increased  extraction  of  the  sugar.  It  must  therefore  be  largely  due 
to  the  processes  of  depuration  employed. 

The  process  of  carbonatation  tends  to  increase  the  yield  of  sugar 
in  three  wajrs : 

(1)  It  diminishes  the  content  of  glucose.  This  diminution  is  small 
when  the  cold  carbonatation  as  practiced  at  Fort  Scott  is  used;  yet, 
to  at  least  once  and  a  half  its  e^nt,  it  increases  the  yield  of  crystal- 
lized sugar. 

(2)  By  the  careful  use  of  the  process  of  carbonatation  there  is 
scarcely  any  loss  of  sugar.  The  only  place  where  there  can  be  any 
loss  at  all  is  in  the  press  cakes,  and  when  the  desucration  of  th^e  is 
properly  attended  to  the  total  loss  is  trifling.  The  wasteful  process 
of  '^^skimming"  is  entirely  abolished,  and  the  increased  yield  is  due 
to  no  mean  extent  to  this  truly  economical  proceeding. 

(3)  In  addition  to  the  two  causes  of  increase  already  noted,  and 
wnich  are  not  suflBlcient  to  produce  the  large  rendement  obtained, 
must  be  mentioned  a  third,  tne  action  of  the  excess  of  lime  and  its 
precipitation  by  carbonic  acid  on  the  substances  in  the  juice,  which 
are  truly  melassigenic.  Fully  half  of  the  total  increase  which  the 
experiments  have  demonstrated  is  due  to  this  cause.  It  is  true  the 
coefficient  of  purity  of  the  juice  does  not  seem  to  be  much  affected  bj 
the  process,  but  it  is  evident  that  the  treatment  to  which  the  juice  is 
{subjected  increases  in  a  marked  degree  the  ability  of  the  sugar  to 
crystallize.  This  fact  is  most  abundantly  illustrated  by  the  results 
obtained. 

Not  only  this,  but  it  is  also  evident  that  the  proportion  of  first 
sugars  to  all  others  is  largely  increased  by  this  method.  This  is  a 
fact  which  may  prove  of  considerable  economic  importance. 

It  thus  appears  that  the  yield  of  sugar  would  be  greatly  increased 
by  the  application  of  carbonatation  to  mill  juices.  Since  a  complete 
carbonatation  outfit  can  be  erected  for  about  $4,000,  it  would  be  well 
if  some  planter  or  syndicate  of  planters  should  give  the  process  a 
trial. 

These  facts  are  worthy  of  closer  consideration,  inasmuch  as  the 
process  of  carbonatation  has  been  fiercely  and  maliciously  assailed  as 
one  which  destroys  both  sugar  and  molasses. 

WEIGHT    OF    DIFFUSION    JUICE    COMPARED  WITH  WEIGHT    OP   CANE 

WORKED. 

Number  of  cells  filled,  83. 

Weight  chips  in  each  cell  =  83.25  -4-  83  =  1.003  tons  =  2,006  pounds. 

Weight  juice  drawn  from  each  cell  of  chips,  1,100  liters.  Specific 
gravity  1.04=2,516.8  pounds. 

The  weight  of  normal  juice  in  2,006  pounds  of  cane  is  1,805 
pounds.  The  additional  weight  of  water  added  by  diffusion  is  711.8 
pounds. 

The  percentage  of  increase  over  normal  iuice  711.8  x  100  -f-  =  00.4 
per  cent.  This  increase  represents  what  is  often  called  the  *'  dilution" 
of  the  juice.  The  quantity  of  water  to  be  evaporated  to  produce  a 
given  quantity  of  sugar  is  therefore  39.4  per  cent,  greater  for  such 
a  diffusion  than  for  a  normal  mill  juice.  In  practice  this  amount 
could  easily  be  reduced  to  25  per  cent. 
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COMPOSITION  OF  PRESS  CAKE. 

The  defecation  and  filtration  of  the  jtdce  from  83.25  tons  of  cane 
gave  197  press  cakes. 

The  mean  weight  of  these  cakes  was  24  pounds  each,  and  the  total 
weight  4,728  pounds.  A  sample  of  the  cake  taken  directly  from  the 
press  and  dried  contained  of  moisture  46.37  per  cent.  The  total 
weight  of  dry  matter  obtained  in  the  press  cakes  was,  therefore, 
2,582.9  pounds. 

Analysis  of  the  dried  cake  gave  the  following  results : 

Per  cent. 

Albuminoids , 9.585 

Socroee Trace. 

Glucose Trace. 

Other  organic  matter 17.45 

QUANTITY  OF  LIME  USED. 

As  is  seen  under  sorghum  experiments,  it  required  1.5  per  cent, 
lime  to  produce  a  good  nitration. 

I  felt  sure  that  the  juice  from  the  sugar  cane  would  not  rejjuire  as 
great  a  quantity.  At  the  preliminary  trial  1  per  cent,  of  lime  was 
Tised,  and  the  cakes  formed  were  perfect,  firm,  and  hard. 

In  the  second  run  only  .75  per  cent,  of  lime  was  used,  and  the  cakes 
were  equally  as  ^ood.  There  is  little  occasion  for  using  less  lime  than 
tMs,  for  with  this  quantity  the  carbonatations  were  easily  finished  in 
fifteen  to  twenty  minutes. 

COEFFICIENT  OF  FUKITY  IN  SECOND  TRIAL. 

Per  cent 

• 

Of  the  mill  juices  the  coefficient  was 78. 8 

Of  the  diffusion  juices  the  coefficient  was 72. 6 

Of  the  carbonatated  juices  the  coefficient  was 72. 3 

Of  the  sulphured  juices  the  coefficient  was 70. 9 

Of  the  first  semiHsmip  the  coefficient  was 74. 6 

Of  the  second  semi-sump  the  coefficient  was 78. 5 

In  both  trials  it  was  seen  that  the  coefficient  of  purity  was  increased 
during^  the  process  of  evaporation.  This  was  doubtless  caused  b)r  the 
precipitation  of  some  of  tne  lime  salts  held  in  solution  by  the  juices. 

DIFFICULTIES  ENCOUNTERED. 

A  number  of  unfavorable  conditions  was  encountered  during  the 
prosecution  of  the  experiments.  The  water  supply  was  from  a  stag- 
nant pond.  The  water  had  been  greatly  improved  by  the  applica- 
cation  of  lime  a  few  days  before  the  experiment  was  made,  but  it 
was  still  black  and  putrid,  emitting  a  nauseating  stench. 

WATER  FROM  LAKE  PARKINSON,   FORT  SCOTT,   KANS. 

The  following  table  gives  the  results  of  the  analysis  of  the  sample 
of  the  pond  water  from  the  Parkinson  Sugar  W  orks,  Fort  Scott, 
Kans.,  taken  October  13,  1886,  and  of  a  sample  of  Potomac  water 
taken  from  the  laboratory  faucets  November  19,  188C,  for  compari- 
son. 
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AnalysU  of  Lake  Parkinaon  and  Potomac  waters, 
[QnlDS  par  Unttfed  SUtae  gallon  of  S81  coble  indies.] 


Found. 


Na 

a 

K 

SOt 

CaO 

MgO 

aot 

FoiOt-f-AbOt 

Cu 

Volatile  and  organic  matter. 
Probably  combined  as: 

Naa 

K*04 

Naa(X>t t 

Na^04 

K»COt 

OaCJOt 


^.^4  8=- 


II 


3 


«-8 


HsCO) 
SiOt.. 


8i< 

Fe«Ot+Al«Oa 

Cu 


Volatile  and  organic  matter. 


Total 

Total  aolida,  bj  araporatloo, 


8.609 

1.189 

2.280 

.120 

10.142 

1.880 

2.001 

.009 

.041 

20.701 

1.061 

6.442 


1.088 
.109 
.128 
.889 

2.821 
.412 
.448 
.184 


3.821 

18.100 

2.7tt3 

2.001 

.009 

.011 

20.761 


66.796 
66.971 


.093 

.278 

.285 

1.796 

.458 


L144 
.865 
.449 
.184 


.098 


8.562 
8.681 


The  sample  of  Potomac  water  was  taken  after  a  period  of  long- 
contimied  drought,  and  was  unusually  clear  and  free  from  all  clay 
held  in  susjjension. 

The  Parkinson  water  contained  so  much  organic  matter,  that  it  was 
found  impossible  to  estimate  the  free  and  albuminoid  aanmonia  by 
the  usual  process,  though  a  dilution  of  1:1000  was  tried. 

The  presence  of  copper  in  the  watetr  is  remarkable,  and  probably 
exists  in  a  state  of  combination  with  some  organic  acid. 

The  strike-pan  used  was  auite  unsuitable  for  boiling  to  grain.  Its 
base  was  once  the  bottom  oi  a  much  smaller  pan,  and  a  shelf  several 
inches  deep  had  been  added  to  support  the  enlarged  top.  AH  the 
large  steam-coils  were  above  this  snelf ,  and  it  took  eight  hours  to 
bring  the  contents  of  the  pan  above  this  point.  We  had  no  sugar- 
boiler,  but  my  assistant,  Mr.  G.  L.  Spencer,  took  charge  of  the  pan 
and  did  remarkably  well. 

The  sugar  dried  slowly  in  the  centrifugals.  These  were  not  well 
set,  and  could  not  be  run  at  a  very  high  speed  on  account  of  shaking. 

It  took  nearly  forty-eight  hours  with  three  machines  to  dry  the 
sugar  from  the  83.25  tons. 

This  difficulty  in  drying  was  due  either — 

(1^  To  the  process  oi  diffusion;  (2)  to  the  process  of  carbonatation; 
(3^  to  the  fine  grain  produced  in  boiling;  (4)  or  to  the  poor  quality 
of  the  cane. 

Which  one  of  these  causes  was  most  potent  only  future  experi- 
ments will  decide.  I  am  not  wise  enough  to  place  it,  as  has  already 
been  done  by  some  premature  critics,  on  one  of  them  alone. 

It  seems  most  reasonable  to  suppose,  however,  that  the  poor  qual- 
ity of  the  cane  and  the  extreme  fineness  of  the  crystals  were  the  chief 
causes  of  the  difficulty  mentioned.    The  process  of  carbonatation  has 
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been  practiced  for  ten  years  in  Java  on  mill  jnices  and  no  complaint 
has  ever  been  heard  of  difficulty  in  purging  the  sugar.  With  the 
fresh  ripe  canes  of  Louisiana  workea  promptly  as  tnej  come  from 
the  field,  and  with  the  iuice  in  the  hands  of  an  experienced  sugar- 
boiler,  I  do  not  believe  this  difficulty  would  be  encountered. 

With  the  improvements  in  the  process  of  carbonatation  already 
pointed  out  in  the  discussion  of  the  experiments  with  sorghum  eveli 
better  results  may  be  expected. 

BAGASSB. 

The  disposition  of  the  exhausted  chips  is  a  question  of  great  eco- 
nomic importance.  Three  uses  appear  to  be  possible.  (1)  For  paper- 
stock;  (2)  for  manure;  (3)  for  fuel. 

A  ffood  article  of  both  wrapping  and  print  paper  can  be  made  of 
the  fiber  of  the  cane.  The  economic  discussion  of  this  use,  however, 
can  only  be  properly  given  by  a  paper-maker. 

The  value  of  the  bagasse  for  a  manure  is  undoubtedly  great.  This 
problem  has  already  been  discussed  in  Bulletin  No.  8,  page  46. 

By  referring  to  the  table  of  analyses  of  the  chips  it  will  be  seen 
that  with  a  small  hand-mill  63. 72  per  cent,  of  water  was  extracted 
from  the  exhausted  chips;  on  the  same  mill  the  percentage  of  extrac- 
tion of  the  fresh  chips  was  only  56.31  per  cent.  Thus  in  similar  con- 
ditions the  percentage  of  extraction  with  a  given  mill  will  be  7.31  per 
cent,  higher  for  exhausted  chips  than  for  fresh  canes.  A  mill,  there- 
fore, which  will  give  a  78  per  cent,  extraction  with  cane  will  give  85 
per  cent,  with  e^austed  cnips/ 

The  exhausted  chips  contained  90  per  cent,  water.  Of  this  quantity 
63.72  per  cent,  were  extracted,  leaving  26.28  per  cent,  water  to  10  fiber. 
A  given  quantity  of  the  bagasse,  therefore,  contained  72.2  per  cent, 
water  and  27. 8  per  cent,  fiber.  A  miU  which  would  give  80  per  cent, 
extraction  with  the  exhausted  chips  would  furnish  a  bagasse  composed 
of  equal  parts  of  water  and  fiber,  and  this  would  prove  a  most  exellent 
fuel. 

The  power  required  to  drive  such  a  icdll  woidd  only  bo  about  one- 
I  third  as  great  as  for  the  same  weight  of  cane. 

The  attempts  to  dry  cane  chips  on  the  presses  used  for  beet  cuttings 
have  proved  failures,  but  the  experiments  made  at  Fort  Scott  show 
that  a  properly  arranged  mill  will  solve  this  problem  at  once. 

It  must  De  remembered,  however,  that  even  if  the  exhausted  chips 
be  made  as  dry  as  ordinary  mill  bae^asse.  they  will  not  afford  so  much 
fuel.  They  contain  little  out  the  fiber  oi  the  cane,  while  mill  bagasse 
still  holds  large  quantities  of  sugar,  which  itself  is  a  most  excellent 
fuel. 

The  loss  of  the  bagasse  as  a  fuel  has  been  the  principal  objection  to 
the  introduction  of  oiffusion  into  tropical  sugar  districts. 

It  now  remains  to  continue  these  experiments  at  some  favorable  sta- 
tion in  Louisiana.  Such  a  station  snould  be  provided  with  a  first- 
class  double  or  triple  effect  and  other  apparatus  for  evaporating  the 
juice  and  separating  the  sugar. 

It  should  also  be  a  station  purely  experimental.  The  attempt  to 
carry  on  experiments  and  manufacture  a  large  crop  of  cane  at  the 
same  time  would  only  end  in  the  disastrous  maimer,  economically 
considered,  of  the  sorghum  work  just  concluded  at  Fort  Scott. 

These  experiments  can  only  be  successful  at  a  station  where  perfect 
freedom  or  action  and  plenty  of  time  are  at  the  diiQcloi?^  ^^Tsm^ssi^ 
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It  u  thie  TiToper  pixndnce  of  the  Departs 
iriaria  jufe-t  nfjw  much  increase  in  sngar  lield  can  be  produced  by  the 
ajipliciition  of  the  methods  named  in  tlie  act  making  the  appropria- 
t  J  ona,  Thii5  done,  and  all  the  processes  for  doing  it  accurately  pouited 
oJ:t  and  logically  discuiised,  it  will  not  be  difficult  for  the  intelligent 
lAHuier  Uj  determine  the  economic  value  of  the  new  methods. 

To  thia  ta8k  should  be  brought  a  careful  study  of  the  chemical  prob- 
hfifiH  involved  and  the  b^t  apparatus  which  this  country  or  EuroiJe 
can  affonL  From  this  task  snould  be  eliminated  all  prejudices  for  or 
against  any  {^articular  process,  and  especially  all  tendency  to  misrep- 
rewent  or  misinterpret  tacts. 

At  least  the  Department  will  be  able  in  subsequent  experiments  to 
show  the  Southern  sugar-raiser  whether  the  promises  which  these 
preliminary  experiments  have  made  shall  really  be  jjerformed,  or 
whether  the  practice  of  the  process  of  diffusion  for  sugar  cane  is  a 
mi>9take  and  the  prospects  it  has  offered  of  aiding  the  sugar  industry 
a  delusion. 

It  is  certain  that  with  the  fierce  rivaliy  between  the  European  beet 
and  the  tropical  cane  industry,  producing  an  enormous  surplus  of 
sugar  and  sending  the  prices  down  almost  below  the  cost  of  produc- 
tion,  the  indigenous  sugar-cane  industrv  of  this  cotmtr  jr  will  lan^ish 
imless  the  Department  of  Agriculture  be  able  to  lead  it  into  a  life  of 
renewed  vigor. 

EXPERlMENTa  IN  THE  MANUFACTURE  OF  SUGAR  AT  MAGNOLIA 

STATION,  LAWRENCE,  LA. 

By  Guilford  L.  Spbkcer. 

The  manufacturing  season  at  Magnolia  commenced  November  7, 
1 880,  and  ended  December  20.  This  completes  the  third  season's  work 
of  the  Department  at  this  station. 

I  shall  give  in  as  few  words  as  possible  a  brief  comparison  of  the 
growing  seasons  of  the  past  three  years. 

In  1884  the  weather  was  favorable  until  the  1st  of  June;  then 
followed  a  period  of  very  wet  weather,  lasting  until  August,  which 
was  a  very  dry  month.     The  conditions  in  September  and  October 
were  favorable  to  the  maturing  of  the  cane.     During  the  rolling  sea-  • 
son  heavy  rains  were  frequent. 

8BA80N  OF  1885. 

The  early  part  of  this  season  was  exceptionally  wet.  From  April 
1  to  July  1  tlie  rainfall  was  limited  to  but  three  or  four  showers;  in 
August  and  September  the  rains  were  frequent  and  heavy ;  from  Oc- 
tober until  the  end  of  the  season  the  weather  was  exceptionally  dry 
and  cool,  the  mean  temperature  being  considerably  below  that. of 
1 884.    In  September  the  cane  was  prostrated  by  a  heavy  wind-storm. 

SEASON  OF  1886. 

February,  March,  and  April  were  cold  and  wet,  consequently  the 
cane  obtained  a  late  start.  May  was  dry  and  cool.  June  and  July 
so  wet  that  it  was  impossible  to  properly  cultivate  the  cane.  August 
was  dry  and  exceedingly  hot;  September  and  through  the  ix)lling 
season  the  weather  was  very  dry.  The  dry  weather  probably  saved 
the  cane  from  being  blown  down  in  the  severe  storm  of  October, 
when  the  lower  coast  of  the  Mississippi,  near  Pointe  &  la  Hache,  was 
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SO  badly  damaged.  There  was  a  killing  freeze  November  17.  This 
is  the  earliest  freeze,  with  one  exception,  noted  in  the  plantation  rec- 
ords, extending  over  a  long  period  of  years.  December  was  cold ;  ice 
formed  several  times. 

It  may  be  seen  from  the  above  statements  that  these  three  seasons 
differed  Very  materially  from  one  another.  That  of  1884  might  be 
considered  very  favorable.  The  tonnage  was  fair  and  the  cane  rich. 
In  1885  the  conditions  were  also  favorable,  with  the  exception  of  the 
wet  weather  in  September  and  the  damage  by  the  wind-storm.  The 
totinage  was  large,  but  the  proportion  of  sucrose  low  and  the  glucose 
hi^h. 

In  January,  1886,  there  was  a  severe  freeze,  perhaps  the  most  severe 
on  record  in  Louisiana.  At  the  time  of  this  freeze  it  was  feared  that 
the  stubble  had  been  damdged  by  the  frost,  but  siich  did  not  prove 
to  be  the  case.  It  is  the  custom  at  Magnolia  to  bum  the  trash  m  the 
fields  soon  after  the  cane  is  all  harvested.  There  is  a  general  impres- 
sion among  planters  that  this  exposes  the  stubble  to  danger  from 
frost.  The  experience  of  the  past  season  demonstrates  that  such  is 
not  the  case. 

The  tonnage  this  season  has  been  unusually  small,  but  the  cane  has 
been  a  little  richer  in  available  sucrose  than  at  any  time  since  this 
station  was  established. 

In  comparing  the  work  of  the  sugar-house  it  is  probably  better  to 
compare  this  season's  work  with  tlmt  of  1884-'85.  The  same  grades 
of  sugars  were  made  these  seasons. 

The  yield  per  acre  in  1885-1886  was  3,988  pounds  of  first,  second, 
and  third  sugars.  In  1886  the  yield  of  first  and  second  sugars  was 
1,963  pounds.  In  1886  a  decrease  of  6.66  tons  of  cane  per  acre  resulted 
in  a  decrease  of  1,024  pounds  of  sugar  per  acre. 

The  yield  of  sugar  per  ton  of  cane  the  past  season  has  been  exceed- 
ingly satisfactory,  but  nevertheless  it  is  anticipated  that  a  few  changes 
in  working  of  the  house  will  materially  increase  the  output  of  sugar. 

This  season  only  first  and  second  sugars  were  made.     The  firsts 

Kaded  as  "choice  oflE  white."    The  yield  of  first  sugar  would  have 
on  larger  had  it  been  possible  to  boil  the  masse-cuite  stiffer,  but 
the  strike- valve  of  the  pan  would  not  admit  of  this. 

As  large  a  proportion  of  sugar  as  possible  should  be  obtained  in  the 
firsts,  not  only  on  account  of  the  higher  price  of  first  sugars,  but  be- 
cause less  sugar  is  left  to  be  reboiled  for  lower  grades,  and  conse- 
quently the  loss  from  inversion  is  diminished. 

IMPROVEMENTS  IN  THE  SUGAR-HOUSE  AND  PLANTATION. 

Very  few  changes  were  made  in  the  house,  and  those  only  for  im- 
proving the  work  of  machinery  already  in  place.  The  tanks  for  skim- 
ming were  provided  tv^ith  a  better  arrangement  for  decanting  the  cleai 
juice.  The  lowest  outlets  from  these  tanks  are  about  2  inches  above 
the  bottoms.  They  should  be  provided  with  outlets  so  located  that 
the  tanks  could  be  drained,  effecting  quite  a  saving  in  sugar  at  an  in- 
Jippreclable  expense. 

Perhaps  the  most  important  iitiprovement  was  in  the  work  of  the 
double  effect.  The  substitution  of  a  larger  sweet- water  pump  enabled 
it  to  concentrate  all  the  juice  and  obviated  the  necessity  of  employing 
au  open  pan. 

Among  other  improvements  in  progress  at  Magnolia,  the  most  im- 
portant is  a  better  system  of  drainage.    The  entire  estate  \&\>e\:si%\K^<^ 


330     REPORT  OF  THE  COMMISSIONER  OP  AORICULTUBE. 

drained.  This  improvement  will  necessitate  an  expenditure  of  about 
$40,000. 

Aside  from  the  benefits  to  be  derived  from  better  drainage,  there 
will  be  important  advantages  gained  from  closing  the  ditches.  The 
amount  of  tillable  land  will  be  increased  about  70  acres;  the  large  an- 
nual expenditure  for  keeping  the  ditches  and  quarter-drains  open  will 
be  stopped;  the  cultivation  will  be  easier  and  less  expensive,  and  the 
steam-plows  can  be  handled  at  a  considerably  better  advantage. 

Should  the  work  of  the  station  be  continued,  very  interesting  and 
valuable  data  can  be  obtained  next  season. 

ACCIDENTS  TO  THE  MILLS. 

The  mills  were  stopped  several  times  on  account  of  small  pieces  of 
iron  getting  into  them.  Some  of  this  iron  passed  through  the  shred- 
der; other  pieces  were  introduced  after  the  cane  left  the  snredder.  Ifc 
was  evidenx  that  the  iron  was  put  into  the  carriers  maliciously.  This 
trouble  finally  culminated  in  the  breaking  of  the  shell  of  one  of  the  rolls 
of  the  supplemental  mill.  A  few  changes  were  made  in  the  disposi- 
tion of  the  men  detailed  for  work  at  the  mills,  and  the  work  was  fin- 
ished without  further  accident  than  the  breaking  of  three  couplings. 

The  average  extraction,  and  consequently  the  yield  of  sugar^  wonl4 
have  been  linger  had  the  supplemental  mill  not  been  damaged. 

THE  BAGASSE-BURNER  AND  THE  CONSUMPTION  OF  FUEL. 

The  burner,  as  improved  last  season,  worked  very  satisfactorily. 
The  consumption  of  coal  was  reduced  very  consideraoly. 

The  amount  of  coal  consumed  was  determined  by  weighing  it  for 
half  the  season  and  basing  the  total  consumption  on  these  data.  The 
result  was  as  follows: 

Coal  consumed  in  21  days  =  436,338  pounds^  or  20,778  i>ounds  per 
day.  From  the  time  the  fires  were  kindred  until  all  the  work  was  nn- 
ished  was  45  days;  hence  the  total  coal  consumption  was  46x20,778 
=  935,010  pounds.  The  total  weight  of  sugar  made  was  1,159,768 
pounds;  therefore  the  consumption  of  coal  per  1,000  pounds  of  sugar 
was  806  pounds,  or  4.42  barrels. 

This  house  could  be  worked  almost  entirely  without  coal  if  the  fol- 
lowing improvements  were  made: 

(1)  Substitute  copper  coils  for  the  iron  ones  in  the  clarifiers. 

(2)  Introduce  a  condenser,  employing  juice  to  condense  the  vapors 
from  the  double  effect.  An  illustration  of  such  apparatus  is  given 
opposite  page  114,  Bulletin  No.  5,  and  is  termed  a  Catorisateur  it  cof^' 
tre  courani. 

The  question  of  economical  engines  is  of  less  importance,  since  th< 
exhaust  steam  is  employed  for  evaporation. 

COMPOSITION  OF  THE  JUIOB. 

The  chemical  work  at  Magnolia  Station  was  not  begun  until  tl^ 
24th  Noveml)er.  Although  the  work  of  the  sugar-house  nominal! 
commenced  November  7,  but  little  cane  was  rolled  before  the  I'itl^ 
The  analyses,  therefore,  show  the  composition  of  the  juice  for  all  bu 
eleven  days  of  the  season,  in  which  time  2,113  tons  of  cane  werj 
rolled.  This  cane  yielded  8  pounds  less  sugar  per  ton  than  the  nexi 
2,000  tons,  consequently  it  is  fair  to  presume  that  it  contained  less 
sucrose. 
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Table  I  shows  the  composition  of  the  raw  juices: 

Table  I. — Analyses  of  juices. 


[When  two  analyses  are  given  the 

samei 

late,  the  first  was  sampled  in  the  morning  and  the  second  in 
the  afternoon.] 

Date. 

• 

• 
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Q 
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|1 

1 

00 

• 

1 

be 

1 

1 

0 
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1 

1 

1 

18B6. 
Xowmbpr  24 ,  t  

1 

2 
8 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
10 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 
82 
88 
34 
35 
36 
37 
38 
39 
40 
41 
48 
48 
44 
45 
46 

9.4 

9. 

9.2 

8,6 

9.1 

8.6 

9.5 

9.5 

9.9 

9.6 

9.4 

9.2 

9.5 

9.2 

8.9 

9. 

3. 

8.6 

8.8 

8.9 

8.9 

8.6 

8.2 

8.5 

8.8 

9.5 

8.6 

8.9 

8.9 

9. 

8.5 

8.6 

8.5 

8.0 

8.5 

8.8 

9.1 

9. 

9.2 

9.1 

9. 

9.2 

9. 

8.4 

8.5 

Per  ct. 
17 

10.3 
16.66 
15.55 
16.37 
15.55 
17.21 
17.07 
17.88 
17.33 
16.90 
16.69 
17.14 
16.63 
10.00 
16.29 
16.28 
16.17 
15.59 
15.78 
16.05 
16.10 
15.46 
14.76 
15.36 
15.89 

17.  or 

15.47 
16.11 
10.09 
16.17 
15.39 
15.47 
15.40 
15.57 
15.27 
15.87 
10.78 
10.18 
10.02 
10.40 
10.19 
16.69 
10.29 
15.19 
15.39 

1.0700 

iAm9 

1.0682 

1.0634 

1.0674 

1.0634 

1.0709 

1.0704 

1.0739 

1.0718 

1.0095 

1.0087 

1.0709 

1.0682 

1.0650 

1.0669 

1.0665 

1.0065 

1.0039 

1.0W7 

1.0650 

1.0060 

1.0634 

1.06O4 

1.0630 

1.0652 

1.0704 

1.00*4 

1.0660 

1.0660 

1.0665 

1.0630 

1.0684 

1.0630 

1.0639 

1.0620 

1.0052 

1.0074 

1.0005 

1.0082 

1.0078 

1.0005 

1.0087 

1.0069 

1.0621 

1.0630 

Perct. 
18.60 
12.  &4 
13.90 
12.98 
18.00 
12.00 
14.30 
14.21 
15.04 
14.54 
13.91 
14.21 
13.95 
18.97 
14.04 
18.00 
18.76 
13.01 
12.75 

P,ct. 
.57 
.66 
.82 
.87 
.74 
.73 
.46 
.49 
.48 
.68 
.46 
.89 
.68 
.65 
.60 
.68 
.69 
.77 
.49 

Perct 
.2138 
.2063 
.0625 
.1625 
.0876 
.2250 
.1500 
.1626 
.1375 

1.80 
1.61 

.45 
1.88 

.64 
1.88 
l.M 
1.14 

.91 

79.41 

24 

« 

96 

26 

78.77 
83.48 
78.97 
88.06 

27 

77.17 

28 

88.48 

26 

83.24 

29 

84.11 

28 

88.90 

80 

.1188 

.86 

82.80 

80 

86.14 

DKanbw  1 

.1875 

.99 

81.29 

1 

84.00 

2 

.1818 
.1200 
.1875 
.1600 
.1813 

.94 

.96 

1.00 

1.15 

1.42 

87.68 

2 

79.80 

8 

84.78 

8 

80.45 

4 

81.78 

4 

18.12       .60 
13.88       .51 

83.14 

6 

.2068 

1.55 

83.05 

0 

18.90 
12.89 
11.67 
12.88 
18.68 
14.97 
18.19 
18.81 
18.45 
18.70 
12.82 
18.56 
12.91 
12.97 
18.04 
12.92 
18.77 
18.85 
14.87 
14.81 
18.70 
14.81 
18.60 
12.50 
12.78 

86.01 

6 

83.89 

7 

■'.'68* 

.2818 

2.41 

79.06 

8   

83.86 

8 

85.77 

9 

.72 
.48 
.45 
.46 
.40 
.91 
.64 
.78 
.51 
.51 
.72 
.55 
.68 
.55 
.47 
.60 
.52 
.55 

87.60 

10 

.iais 

.2063 
.2000 
.2000 
.1600 
.1063 
.1625 
.3000 
.2500 

.99 
1.49 
1.49 
1.46 
1.22 

.79 
1.26 
2.81 
1.92 

85.26 

10 

85.90 

11 

83.59 

11 

84.72 

12 

80.05 

12 

87.05 

83.83 

18 

83.30 

85.39 

14 

81.41 

16 

.1988 
.1818 
.1568 
.1250 
.1025 
.1813 
.1625 

•  •  ■  •   ■      • 

1.41 
.95 

1.06 
.84 

1.18 
.91 

1.19 

83.02 

16 

85.59 

16 

89.47 

10 

89.97 

17 

&1.99 

17 

85.91 

83.42 

18 

82.29 

10   

82.00 

9. 

10.20 

1.0665 

18.60 

.01 

.1669 

1.24 

83.33 

Maxima r . 

9.9 
8.2 

17.88 
14.70 

1.0789 
1.06O4 

15.04 
11.67 

.91 
.89 

.8000 
.0625 

8.41 
.45 

89.47 

Mfnima 

77.17 

^isUMft  SHOWINQ  THE  MEAN  COMPOSITION  OF  THE  RAW  JUICB  FOR  THE  CAMPAIGN 

OF  1886. 

[November  84  to  December  80.] 

Total  number  of  analyses 46 

specific  gravity 1 .  0665 

t]&^ee  Baume 0. 

6e^ee  Brix  (per  cent,  total  solids) 16. 20 

Sucrose per  cent. .  13. 50 

Heducing  sugars  (glucose,  &c.) .do 61 

Albuminoids do 1C69 

Albuminoids  (per  cent,  sucrose) 1.24 

Coefficient  of  purity ^.^ 
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M<ixima. 

Specific  gravity 1.0789 

Degree  Baume 9. 9 

IXjgree  Brix  (per  cent,  total  solids) 17. 88 

Sucrose per  cent. .  15. Oi 

Kediicing  sugars  (glucose,  &c.) do 91 

Albuminoids do 3000 

Albuminoids  (per  cent,  sucrose) 2. 41 

Coefficient  of  purity 89. 47 

Minima, 

Specific  gravity 1 .  0604 

Degree  Baume 8. 2 

Degree  Briz  (per  cent,  total  solids) 14. 76 

Sucrose per  cent. .  11. 67 

Reducing  sugars  (glucose,  Ac.) do 89 

Albuminoids do 0625 

Albuminoids  (per  cent,  sucrose) 45 

Ck>efficient  of  purity 77. 17 

COMPARISON  OF  RAW  AND  CLARIFIED  JUICES. 

In  the  following  table  analyses  of  the  raw  juices  are  only  given  for 
those  days  when  the  clarified  juices  were  also  examined: 

Table  n. — Comparison  of  raw  and  clarified  juices, 

(Wfa0n  two  analyiM  ore  giTen  the  lame  date,  the  flrtt  was  lempled  in  the  morning  and  the  ■aoond  in 

the  afternoon.] 


Date. 


:386. 
November  86 
86 
90 
87 
28 
88 
89 
29 
SD 

ao 

December   1 

1 

2 

2 

8 

3 

4 

4 

9 

10 

10 

11 

12 

12 

13 

18 

14 

14 

16 

16 

17 

17 

18 


Wi 


Memis 


8 

4 
6 
6 
I 

8 
9 
10 
11 
12 
18 
14 
15 
10 
17 
18 
19 
90 

»r 

88 
89 
80 
82 
88 
84 
85 
8C 
87 
88 
89 
42 
43 
44 


Raw  Juioea. 


0.8 
8.0 
9.1 
8.0 
9.6 
9.6 
9.9 
9.6 
0.4 
9.2 
9.6 
9.2 
8.9 
9.0 
9.0 
9.0 
8.0 
8.8 
9.6 
8.0 
8.9 
8.9 
8.5 
8.0 
8.6 
8.6 
8.6 
8.8 
9.1 
9.0 
9.0 
9.2 
9.0 


9.0 


10.66 
16.66 
16.87 
16.65 
17.21 
17.07 
17.88 
17.83 
10.90 
10.60 
17.14 
10.03 
10.00 
10.29 
10.28 
10.17 
16.50 
16.78 
17.07 
15.47 
10.11 
10.09 
16.89 
16.47 
15.40 
15.57 
15.27 
15.87 
10.48 
10.18 
10.19 
10.09 
10.29 


Perct. 
18.90 
18.88 
18.00 
12.00 
14.80 
14.21 
15.04 
14.64 
18.01 
14.21 
18.96 
18.97 
14.04 
18.00 
18.76 
18.01 
12.76 
18.12 
14.97 
18.19 
18.84 
18.45 
12.82 
18.66 
12.91 
12.97 
18.04 
12.92 
18.74 
18.85 
18.70 
14.84 
18.60 


16. 2G 


18.63 


i 

I 


P.ct 
.82 
.87 
.74 
.78 
.46 
.49 
.43 
.68 
.46 
.89 
.68 
.66 
.00 
.58 
.09 
.77 
.40 
.CC 
.72 
.48 
.45 
.46 
.91 
.64 
.?8 
.61 
.61 
.72 
.65 
.68 
.60 
.62 
.66 


1.88 
.64 
1.8S 
1.01 
1.14 
.ai 


.86 
.99 


.93 

.96 

1.00 

1.15 

1.42 


1.49 
1.49 
1.88 


1.26 
2.81 
1.92 


1.26 

1.18 

.91 

1.19 


.00 


1.24 


I 


88.48 

78.97 
88.06 
77.17 
88.48 
88.94 
84.11 
88.90 
32.80 
86.14 
81.89 
84.00 
87.76 
79.80 
84.78 
80.46 
81.78 
88.14 
(^.60 
86.86 
85.90 
88.69 
80.06 
87.66 
88.88 
88.80 
86.89 
81.41 
88.68 
85.50 
84.99 
86.91 
83.48 


83.62 


dariflad  JuloeB. 


10.8 
9.9 
9.6 
9.1 
9.8 
10.0 
10.6 
10. 1 
10.8 
9.7 
9.7 
9.7 
9.9 
0.4 
9.0 
9.7 
9.9 
9.4 
9.1 
9.6 
9.6 
9.6 
9.6 
8.8 
9.0 
9.6 
9.7 
9.4 
9.6 
10.6 
10.1 
9.7 
9.4 


9.7 


18.87 
17.87 
17.84 
16.87 
17.79 
18.04 
18.98 
18.19 
18.70 
17.47 
17.44 
17.60 
17.87 
16.89 
17.27 
17.47 
17.79 
16.89 
16.40 
17.07 
17.19 
17.89 
17.00 
16.87 
16.81 
17.89 
17.47 
16.94 
17.83 
18.93 
18.17 
17.4? 
17.00 


17.46 


Perct. 
14.92 
14.82 
14.88 
12.  U5 
14.08 
16.17 
16.01 
15.71 
16.  (M 
14.63 
14.11 
14.50 
14.87 
14.86 
14.60 
14.86 
14.64 
14.18 
14.80 
14.67 
16.07 
16.16 
14.60 
13.48 
14.07 
16.09 
14.94 
14.81 
14.91 
16.86 
16.91 
Y6.23 
14.90 


14.80 


P.ct. 
.86 
.79 
.79 
.82 
.61 
.60 
.68 
.63 
.61 
.46 
.84 
.43 
.46 
.65 
.43 
.71 
.49 
.46 
.00 
.62 
.40 
.60 
.70 
.62 
.65 
.63 
.50 
.48 
.68 
.43 
.43 
.66 
.04 


.09 


.71 


81.%i 
8^« 

79.11 

64. a 
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The  increase  in  the  coefficient  of  purity,  as  shown  by  Table  II,  was 
1.24.  There  was  but  little  change  in  the  relative  proportions  of 
sucrose  and  reducing  sugars.  In  the  raw  juice  the  average  quantity 
of  r^ucing  sugars  per  cent,  sucrose  was  4.41;  after  clarification  this 

Sroportion  was  reduced  to  3.98.  This  slight  reduction  was  probably 
ue  to  the  formation  of  a  glucosate  of  lime,  which  was  subsequently 
decomposed,  leaving  the  products  of  the  decomposition  in  solution. 
In  order  to  render  the  percentages  of  albuminoids  more  readily 
comparable  they  have  been  expressed  in  terms  of  the  sucrose.  To 
obtain  the  actual  percentages  of  albuminoids  based  on  the  weight  of 
the  juice,  multiply  the  percentage  of  sucrose  by  the  number  given  in 
the  column  marked  albuminoids  percentage  of  sucrose. 

In  the  raw  juice  the  albuminoids  per  centages  sucrose  were  1.24  and 
in  the  clarifiea  juice  .72,  showing  that  58  per  cent,  of  the  total  albumi- 
noids were  still  retained  by  the  juice.  In  1884  the  processes  of  defe- 
cation and  clarification  removed  45.71  per  cent,  of  the  totid  abumi- 
noids;  in  1885-1886,  45.01;  and  in  1886,  41.93. 

COMPABISON  OP  BAW,   CLARIFIED,   AND  FILTERED  JUICES  AND  FIL- 
TERED SIRUP. 

Analyses  were  conducted  for  a  period  of  sixteen  davs,  to  determine 
ihe  effect  of  the  filtration  through  animal  charcoal  on  the  juice. 
fThese  analyses  are  given  in  Table  III. 

Table  m. — Compariaon  of  raw  juices^  clarified  juicesi  filtered  jmoes^  and  filtered 

sirups  for  a  period  oj  sixteen  days. 


Date. 


1886. 
NoremberSS. 

26. 
26. 
27. 
28. 
S8. 
29. 
29. 

ao. 
ao. 

December  1 . 
2, 
2. 
8, 
4 
4 

Means., 


& 


8 
4 

6 
6 
7 

8 
0 
10 
11 
12 
18 
15 
10 
17 
19 
20 


Bawjuioei. 


0.2 
8.6 
9.1 
8.6 
9.6 
9.5 
9.0 
9.6 
9.4 
9.2 
9.5 
8.0 
9.0 
9.0 
8.6 
8.8 


16i06 
16.00 
16.87 
15.65 
17.21 
r7.07 
17.88 
17.  J» 
16.00 
16.60 
17.14 
16.00 
16.29 
16.28 
15.50 
15.78 

16.02 


Perct. 
13.90 
12.28 
18.60 
12.00 
14.  $> 
14.21 
15.04 
14.54 
13.91 
14.21 
18.96 
14.04 
13.00 
18.76 
12.75 
18.12 

18.67 


Perct 
.82 
.87 
.74 
.78 
.46 
.49 
.48 
.58 
.40 
.80 
.68 
.60 
«58 
.60 
.49 
.60 

.60 


^.48 
78.97 
88.06 
7r.l7 
88.48 
88.24 
84.11 
68.90 
82.80 
85.14 
81.80 
87.75 
79.80 
84.78 
81.78 
83.14 

82.75 


darlfled  juices. 


10.2 

9.9 

0.0 

9.1 

9.8 

10.0 

10.5 

10.1 

10.8 

9.7 

9.7 

9.9 

9.4 

9.6 

9.9 

9.4 

~T7 


18.87 
17.87 
17.34 
10.87 
17.79 
18.04 
18.98 
18.10 
18.70 
17.47 
17.46 
17.87 
16.69 
17.27 
17.79 
16.69 

17.64 


s 


Perct. 
14.92 
14.82 
14.88 
12.96 
14.98 
16.17 
16.01 
15.71 
16.04 
14.63 
14.11 
14.27 
14.85 
14.56 
14.64 
14.18 

14.76 


Ptrct. 
.85 
.79 
.79 
.82 
.61 
.50 
.68 
.5:1 
.61 
.46 
.84 
.46 
.55 
.43 
.49 
.46 

.02 


O 

I 


81.22 
82.08 
82.93 
79.11 
84.20 
84,09 
84.35 
86.37 
86.78 
88.74 
80.81 
79.85 
87.92 
84.31 
82.29 
88.00 

83.02 
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Tablk  jn.— Comparison  ofrawjuieea,  eOdriJUd  juioes,  <tc.— Gontmued. 


Date. 


in6. 
NoTember  26 . 

26. 

25. 

27. 

28. 

28. 

29. 

20. 

80. 

80. 
1. 
2. 
2 
8 
4 
4 


December 


Means 


• 

I 


8 
4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

16 

IG 

17 

19 

20 


9.0 

9.8 

9.2 

9.6 

9.6 

10.6 

10.2 

10.7 

12.8 

10.2 

10.7 

9.7 

0.4 

10.0 

9.5 

9.1 


10.0 


FQtered  jnloes. 


16.17 
17.67 
16.61 
17.10 
17.88 
19.14 
18.66 
19.29 

ia37 

19.39 
17.47 
16.89 
19.07 
17.19 
16.49 


18.06 


& 


Ptrct. 

12.48 
14.41 
18.71 
14.28 
13.60 
16.19 
15..^ 
16.21 
18.82 
15.27 
16.68 
14.20 
14.45 
14.95 
14.66 
14.08 


be 

O 

I 


Perct. 

.61 
.77 
.77 
.89 
.87 
.60 
.48 
.56 
.67 
.44 

.ca 

.51 
.02 
.70 
.58 
.44 


14.87 


.64 


^>» 


T7.18 
82.86 
K2.64 
88.61 
78.48 
81.50 
82.56 
W.IO 
88.85 
83.12 
80.61 
81. 5W 
84.96 
78.40 
84.70 
85.26 


8B.14 


M.8 
28.4 
21.7 
22.8 
23.8 
22.6 
10.8 
28.6 
23.4 
23.7 
23.  U 
21.4 
21.8 
34.1 
24.3 
20.8 


Filtered  sirups. 


£ 


44.68 
42.79 
39.56 
40.70 
42.50 
41.36 
86.09 
48.15 
42.98 

43.42 
89.10 
45.38 
44.10 
44.60 
88.00 


E 


23.0 


41.97 


BC 

1 

t 

o 

7 

£ 

p8 

Perct. 

Perd, 

86.10 

1.88 

86.98 

8.89 

83.22 

8.85 

88.66 

8.61 

84.84 

8.00 

83.01 

8.10 

88.00 

1.87 

86.10 

1.90 

86.75 

1.00 

86.  M 

1.88 

35.49 

1.67 

32.58 

1.98 

87.23 

1.66 

36.24 

1.70 

36.91 

1.48 

81.80 

1.64 

84.68 

2.00 

The  results  of  these  analyses  are  not  surprising  when  we  cons 
the  quality  of  the  bone-black  used.  Mr.  O.  B.  Stillman,  a  Bosi 
refiner,  examined  this  char,  and  pronounced  it  to  be  in  a  very  \ 
condition.  It  weighed  nearly  70  pounds  to  the  cubic  foot.  Tni« 
nearly  twenty  pounds  heavier  than  good  char  should  weigh. 

The  decolorizing  properties  of  this  bone-black  were  good,  but  a 
was  already  laden  with  impurities  it  did  not  improve  the  purity 
the  jjuice,  but,  on  the  contrary,  reduced  it.  This  was  due  to  the  : 
purities  in  the  charcoal  being  redissolvei 

The  sirups,  being  heavier  and  already  nearly  saturated  with  solu 
matter,  yield  their  impurities  more  readily  to  the  action  of  the  bo 
black  and  are  improved  in  purity.  Reference  to  the  first*  reporl 
this  station  giving  analyses  of  raw  and  filtered  juices  will  show  \ 
same  result.  The  charcoal  in  use  at  that  time  was  even  worse  tl 
last  season. 

I  do  not  believe  that  the  benefit  from  the  mechanical  filtration  i 
the  decolorization  will  balance  the  damage  to  the  juice  resulting  fi 
the  use  of  sj)ent  bone-black. 

THE  FILTER-PRESSES. 

The  use  of  the  filter-presses  was  continued  this  season  with  c 
greater  success  than  in  1885  and  1886. 

Very  few  analyses  were  made  of  the  press  cakes,  except  to  de 
mine  loss  of  sucrose.  However,  the  few  analyses  that  were  made 
presented  in  the  following  table. 
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Table  IV.— 4naJy«0f  of  press  cakes. 


Date. 

Sucrose. 

1880. 

November  ao 

December  1 

December  8 

December  4 

Meons  

P9T  ctnt, 
7.40 
7.24 
7.84 
8.06 

7.61 

No  record  was  kept  in  house  of  the  quantity  of  juice  recovered  by 
the  presses.  In  fact  it  would  be  quite  difficult  to  determine  just  the 
proportion  of  the  juice  flowing  from  the  presses  that  would  be  lost  in 
ordmary  work. 

This  season  we  found  it  necessary  to  empty  onepress  once  for  every 
2,889  gallons  of  juice  expressed  by  the  mills.  Tne  total  amount  of 
juice  was  1,271,205  gallons,  hence  the  number  of  presses  of  press- 
cakewas  1,271,205-4-2,889=440.  Theaverage  weight  of  the  press-cake 
per  press  was  330  pounds,  330x440=145,200  pounds  of  press-cake  for 
the  entire  season.  The  amount  of  press-cake  per  ton  of  cane  was 
20.16  Dounds. 

In  tne  work  with  the  experimental  *  press  in  1884,  on  thoroughly 
drained  "blanket''  scums,  the  yield  of  juice  was  80  per  cent.  The 
average  skimmings  and  settlings  after  long  standing  and  decantation 
of  the  clear  juice  are  much  thinner  than  the  blanket,  and  would  yield 
from  85  to  90  per  cent,  juice  by  filter  pressing.  In  order  to  under  rather 
than  over  estimate  the  work  of  the  presses,  I  will  base  my  estimates 
on  the  actual  yield  obtained  with  the  small  experimental  press.  It 
may  be  well  to  state  here  that  the  work  on  a  small  scale  was  no  better 
than  with  the  large  presses. 

On  the  above  basis  the  press  cake  forms  20  per  cent,  of  the  total 
weight  of  skimmings  filtered;  hence  145,200-^20x100=726,000,  the 
total  number  of  pounds  of  skimmings.  These  figures  show  that  even 
on  a  low  estimate  6i  per  cent,  of  the  juice  is  usually  lost  in  the  skim- 
mings. 

As  the  presses  save  at  least  80  per  cent,  of  this,  the  saving  of  juice 
at  Mamolia  this  season  was  580,000  pounds. 

As  1  have  repeatedly  stated,  I  consider  this  estimate  a  very  low 
one.  I  have  no  doubt  but  that  carefully  conducted  experiments  would 
show  a  saving  of  970,000  pounds  of  juice.  With  the  filter-press  ar- 
rangement at  Magnolia  it  is  impossible  to  keep  a  separate  account  of 
juice  recovered. 

COMMERCIAL  VALUE  OP  PRESS  CAKE. 

The  average  value  of  the  press  cake  as  given  in  last  season's  f  re- 
port was  $10.64  per  ton;  the  value  of  the  nitrogen  being  $4.35,  and 
the  phosphoric  acid  $6.29. 

Considering  $10.64  an  averagQ  valuation,  thq  press  cake  this  sea- 
son would  be  worth  $772.46.  ^ 

♦Bulletin  No.  5,  p.  59. 
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AVALTSB  OF  8UOAB8. 

Table  Y.-^First  mgan. 


Date. 


Date. 

Lot. 

Sucrose. 

Date. 

Lot. 

Socroae. 

1880. 
IVovMnlMr  2S  ,.,,.,, 

18 
14 
15 
16 
17 
18 
10 
90 
SI 
88 
88 
84 
86 
86 

00.0 
00.8 
06.8 
09.1 
00.8 
00.5 
06.6 
97.8 
98.0 
06.0 
06.8 
07.8 
97.8 
00.2 

1886. 
DeoMnbor  6 

27 

28 
20 

ao 

81 
82 
88 
S4 
86 

an 
ss 

OB.l 

24     

0 

98.7 

24 

0 

98.0 

25 

10 

98.:! 

26 

It 

96.8 

28 

18 

90.0 

28 

15 

90.2 

SO 

rr 

98.7 

80 

17 

90.3 

DAOfmbW    '     1.   ..   ,   ,  .  ,T.,   -t-rr»  .-T-T- 

10 

9&9 

2 ; 

So:.:::....:...: 

06.8 

8 

81 

98.9 

4 

Mean.. 

6 

98.78 

Table  YL—Second  sitqar9. 


Hofvoiber  88 
86 

89 

DooMobor  1 
8 
6 
7 


Lot 

Snopoae. 

PdTOtHt. 

1 

90.0 

8 

01.4 

8 

08.6 

4 

86.2 

6 

88.1 

6 

00.6 

7 

80.2 

1888. 

0.. 

10.. 

16.. 

10.. 


22. 


Mean. 


Lot. 

Sucrose. 

FeroenL 

8 

80.1 

0 

91.8 

10 

91.6 

11 

91.6 

12 

918 

13 

90.8 

90.3 

The  first  sugars  were  "off  white,"  the  seconds  yellow, 
sugars  were  made. 

ANALYSES  OF  MOLASSES. 


But  two 


Table  Yll,--Analyae8  of  molasses  from  first  sugars. 

[n.  Molaiwen  1 


1888. 

November  25.. 

26.. 

2S.. 
20.. 

ao.. 

Decemljer    1 . . 

2.. 

8.. 

0.. 
J2.. 
18. 
15.. 
IT.. 
17.. 
19.. 
80.. 


Means  .#. 


Date 


o 

Ik 


16 

30.0 

17 

29.9 

19 

28.  K 

20 

29.2 

21 

28.9 

22 

30.3 

28 

26.8 

24 

29.6 

28 

29.7 

31 

20.1 

32 

29.6 

83 

29.1 

34 

80.1 

'S!> 

30.1 

36 

29.5 

37 

28.7 

57.08 
55.20 
53.  :M 
&3.84 
58.30 
«i.00 
40.20 
54.70 
51.90 
58.70 
54.70 
53.70 
65.50 
55.50 
54.fiO 
52.80 


29.4      54.24 


Perct. 
86.00 
85.70 
88.00 
8^.00 
84.20 
80.70 
82.00 
35.00 
80 
80 
sr.OO 
37.10 
89.80 
88.50 
38.40 
88.70 


IS: 


16.94 


Perct. 
6.88 
0.2S 
6.4'» 
5.00 
4.00 
6.40 
5.00 
6.37 
5.40 
4.H3 
5.62 
4.88 
4.83 
4.4i 
8.97 
5.71 


5.24 


H 


^ 


i 

3  O 


Perct. 
30.66 
82.81 
31.02 
31.57 
32.08 
32.85 
82.51 
81.99 
82.96 
36.12 
33.82 
34.54 
35.  HU 

M.m 

35.28 
31.91 


33.13 


S>. 


Is 


& 


«* 


tin 


Perct. 
5.15 
5.06 
6.06 
4.64 
3.75 
4.83 
5.08 
5.82 
4.92 
4.31 
5.14 
4. 4'.» 
4.3'. 
4.  tin 

8.f4 
6.40 


4.83 


61.82 
61.  OS 
62.01 

61.  Ki 
05.54 

03  98 
I'd.  92 
72.  :M 
cr  «3 
(».08 

:i  r-» 

(i9.3S 
70.46 
63. 8S 


06.86 
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Tablx  YIIL—AtuUt/aU  ef  mobu»e»fivm  teeond  migan. 


DUa. 

^ 

3. 

1 

1 
1 

\ 

1 

1 

% 

gl 

P 

K^i^r. 

I 

i 

It 

as 

Ts.in 

78.61 

64.  U 

VB.B1 

FtTtt- 

St.80 

ftrrt 
W.W 

ii!n 

40.86 
40.  OS 

«.ao 

Per* 

11 

11. 4S 

Perct. 

i« 

3X.M 

ai.7s 

11 

BS  E7 
S3.T8 

Feret. 

11 

40.  n 
40.44 

li 

ftre*. 

!s7 
!oft 

.B4 
18.88 

ia.M 

1   !44 
13.31 

4i.S4 

41.41 

S3 

44.89 

41.fll 

« 

TS.SS 

Si 

ss.sa 

u.m 



I  hare  adopted  a  plan  for  stating  ana^ses  of  molaisses  by  vhich 
each  analysis  can  easily  be  compared  vitli  the  otJietB.  Each  per- 
centage has  been  reduced  to  the  oasis  of  a  molasses  of  a  statea  de- 
gree Brix  or  Baum^,  60"  Brix  for  molasses  from  first  sugars  and 
76°  Brix  for  molasses  from  seconds.  Fifty  and  seventy-six  degrees 
firix  were  selected  as  standards  of  comparison,  since  they  represent 
approximately  the  average  densities  of  the  molasses  from  first  and 
Second  sugars. 

SimHABT  or  DATA  COI.I.BCTED  AT  IfAG170LIA  BTATIoif,   SEASON  07 


Governor  Warmoth  kindly  gave  me  free  aooesa  to  the  records  of 
i^e  sugar-house,  from  which  the  following  data  were  obtained: 

Table  IX.— iShfWtng  ton*  (^  eon*  worked,  weight  of  jutee  extracted,  percentage  of 
txtmetion  and  the  weight  ofjjrat  and  sasond  sugan  aitd  molaaaesper  ton  of  a — 
for  the  four*  pertode  tnfo  Khich  the  eeaaon  •~"  '»"-J~» 


5a 

sa- 

period. 

Founk 

period. 

.«.. 

Cua        k«d                                         t™ 

11 

11 

48.  M 

li 

. 

Into  periods  wi 


B  arbitrary,  mdwi 


CUM  at  tklaj  psrmlMed  a  tboroui^li  claauiiig  ol  tbe  sucar-W>uae. 

Percentage  of  yield,  Bugars .  ■ . . 

Percentage  of  yield,  first  sugar 

Percentage  of  yield,  secood  sugar 

Pounds  Qnit  eugar  (polarization  96.76)  per  ton  of  cane. . . . 
Pounds  second  sugar  (polarization  00.3)  per  ton  of  cane . . 

Total  BURar  per  ton  of  cane 

Percentage  of  total  sugar  obtained  in  first  product 

Percentage  of  total  sugar  obtained  in  second  product . . . . 


n  bad  weatlier  or  other 


20.47 
40.53 
Ifll.OO 


32  A 


-'B6 


888  REPORT  OF  TUB  COliMlSSlONKB  OF  AGBIOUIiTUBB. 

Total  nnmber  of  acres  of  cane  rolled 590.81 

Total  tons  of  cane  rolled * 7, 203.3 

Tons  of  cane  per  acre 12. 19 

Total  pounds  of  sugar  made 1, 159,768.00 

Pounos  of  sugar  per  acre 1 .962. 6 

Total  pounds  molasses  made  (11.6  pounds  per  gallon) 418, 563. 00 

TcnmoB  molasses  per  acre ^OS.  45 

Pounds  molasses  per  ton  cane 68. 17 

Tabus  X,—ComparU(m  of  yiM  of  migar  and  mdas^es,  aeasons  of  1884-'85, 1885-'86, 

and  1886. 


Yield  of  tint  and  leoood  sngan per  cent 

Yield  of  all  sugan do. . 

Yield  of  flrst  and  aecond  aucars  per  too  of  cane pounda 

Yield  Of  molaasea  per  ton  of  oaxie do. . 


•  • 


18M. 


8.05 


161.00 
68.17 


1865-*86.    ISSi-'SBc 


7.43  I  6.87 

•7.« 
137. » 
56.85 


148.75 


*In  1884-'86  th»e  lugan  were  made. 
EXPERIMENTS    IN   FILTRATION. 

When  in  New  Orleans,  iu  November,  I  received  an  invitation  to 
visit  the  experiment  station  and  witness  a  test  of  the  Kleemann  proc- 
ess for  the  filtration  of  the  juice.  This  test  on  a  small  scale  was 
very  successful,  and  demonstrated  clearly  that  all  the  juice  could 
easily  be  filtered  through  presses. 

This  process  was  invented  by  Fritz  Kleemann.  of  Schoeningen, 
Brunswick,  Germany.  It  has  been  patented  in  all  sugar-producing 
countries. 

This  process  was  first  tested  on  a  large  scale  with  cane  juice  in 
Demerara  at  the  following  sugar-houses*  Nonpareil,  Lusignan,  En- 
more,  and  others.  The  Nonpareil  house  filtered  the  iuice  from  400 
long  tons  of  cane  per  day,  through  8  presses  of  18  chambers  each. 
These  tests  were  made  in  May,  1886,  since  when  the  process  has  been 
introduced  into  Porto  Rico  and  Cuba. 

The  following  is  a  description  of  the  process  as  employed  in  cane 
sugar-houses,  brown  coal  or  lignite  being  the  filtering  medium.  The 
raw  juice  is  treated  in  the  defecators  or  clarifiers  with  lime,  as  usual, 
except  that  a  smaller  quantity  is  required.  The  juice  is  then  heated 
to  a  temperature  between  160°  and  180°  F.,  and  finely  ground  lignite 
or  brown  coal  is  added.  ^  The  lignite  or  brown  coal  must  be  reduc^ 
to  as  fine  a  state  of  division  as  is  practicable.  The  quantity  of  lignite 
to  be  added  varies  with  the  amount  of  sugar  contained  in  the  juice, 
and  ranges  from  6  to  10  per  cent,  of  the  weight  of  the  sugar.  The 
temperature  of  the  mixture  is  maintained  at  irom  150°  to  170°  F.  fif- 
teen or  twenty  minutes,  and  the  juice  is  then  pumped  to  the  filter- 
presses.  The  filtered  juice  passes  directly  to  tne  evaporating-pans, 
and  the  sirup,  without  further  clarification  or  settling,  can  be  imme- 
diately boiled  in  the  vacuum-pan. 

The  juice  left  in  the  press  cake  in  the  filter-presses  is  obtained  by 
displacement  with  cold  water. 

One  30-chaml)er  Kroog  press  will  filter  20,000  gallons  of  juice 
treated  by  the  Kleemann  process  in  twenty-four  hours,  ample  time 
being  allowed  for  displacement  of  the  juice*  left  in  the  press  cake  and 
for  cleaning  presses,  changing  cloths,  &c.  An  ordinary  laborer  can 
manipulate  tne  presses. 
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The  amount  of  precipitate  retained  by  a  30-chamber  press  will  aver- 
age 770  pounds.  Tlxis  precipitate  contains  60  per  cent,  of  its  weight 
01  juice,  nearly  all  of  which  can  be  recovered  by  displacement. 

The  amount  of  press  cake  per  ton  of  cane  is  approximately  46 
pounds.  Half  of  this  contains  an  average  of  about  13  per  cent, 
sucrose.  Were  this  juice  thrown  away  with  the  press  cake  it  would 
result  in  a  loss  of  46x.50x.l3«3  pounds  sugar  per  ton  of  cane 
worked. 

Even  at  a  low  valuation  per  pound  for  sucrose,  this  loss,  amounting 
to  30,000  pounds  of  sugar  for  a  crop  of  10,000  tons  of  cane,  would  be 
a  lar^e  item.  These  figures  are  based  on  an  extraction  of  78  per  cent, 
of  juice  from  the  cane. 

TBST  OF  THE  EXBBUANN  PROCESS  AT  MAGNOLIA. 

Early  in  December,  at  the  request  of  Mr.  JL>.  D.  Colcock,  secretary 
of  the  Sugar  Exchange,  New  Orleans,  the  Commissioner  of  Agri- 
culture directed  me  to  make  a  test  of  this  process. 

A  sufficient  quantity  of  lignite  could  not  be  procured,  so,  m  accord- 
sxLce  with  the  suggestions  of  Mr.  Ernst  Scliulze,  representing  the 
owners  of  the  process,  finely  ground  charcoal  was  substituted.  Ex- 
3)eriment  on  a  small  scale  showed  that  a  slight  modification  of  the 
process  must  be  made  where  charcoal,  bituminous  coal,  or  certain 
other  substitutes  for  lignite  are  employed. 

The  olarifiers  at  Magnolia  are  of  the  ordinary  form  and  have  a  ca- 
pacity of  533  gallons.  The  filter-presses  were  manufactured  by  the 
^allesche  Maschinenfabrik,  of  Halle,  Germany.  An  ordinary  pis- 
'ton-pump  was  used  to  force  the  juice  through  the  presses.  The  juice 
i«ras  limed,  as  usual;  i,  <?.,  to  neutrality.  In  order  to  determine  the 
amount  of  charcoal  required,  experiments  were  made  with  varying 
quantities :  (1)  10  per  cent,  of  the  weight  of  the  sugar  in  the  juice  ^ 
(2)  7i  per  cent. ;  (3)  5  per  cent. 

Any  difficuly  in  filtration  would  indicate  too  little  charcoal.  As  a 
Tesult  of  this  experiment  it  was  found  that  the  juice  filtered  equally 
well  with  5  per  cent,  as  with  10.  Five  per  cent,  is  probably  as  little 
as  could  be  successfully  employed. 

The  juice  was  rapidly  heated  to  the  boiling-point,  after  liming,  be- 
fore the  addition  oi  the  charcoal.  The  charcoal  having  been  added 
io  the  mixture,  was  boiled  and  stirred  thoroughly  for  ten  or  fifteen 
minutes  and  then  forced  through  the  presses. 

One  21 -chamber  press  filtered  2,670  gallons  of  juice  in  three  hours, 
at  the  end  of  ^rhich  time  it  was  opened  and  the  press  cake  removed. 
The  chambers  of  these  presses  are  not  as  large  as  those  of  the  Kroog 
presses. 

The  filtered  Tuice  was  perfectly  clear  and  bright.  It  was  immedi- 
ately convertea  into  sirup  in  the  double  effect.  This  sirup  was  as 
bright  as  the  filtered  juice.  A  portion  of  the  simp  after  standing 
several  days  in  a  glass  vessel  dia  not  show  the  slightest  sediment. 

Analyses  were  made  of  the  juice  at  frequent  intervals  during  this 
work.  A  portion  was  taken  from  each  sample  for  the  determination 
of  the  albuminoids. 

The  proportion  of  albuminoids  is  expressed  in  the  table,  both  as  a 
percentage  of  the  weight  of  the  juice  and  in  terms  of  the  sucrose. 

The  sample  No.  1  of  the  puice  was  taken  from  the  first  clarifier, 
and  the  first  sample  of  clarified  juice  from  the  first  portion  of  th^ 
filtered  juice;  consequently  these  samples  represent  ttiQ  s>a."vx5La  \vxift^ 
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before  and  after  clarificatioiL    The  rest  of  the  samples  were  taken  at 
intervals  from  the  presses  and  from  every  third  cboifier  of  juice. 

The  average  of  these  results  will  represent,  as  nearly  as  ix)6sible, 
the  same  juice  before  and  after  treatment. 

Table  JJLShowfng  anaiyBes  cf  juieu  hefcre  and  afUr  tnoAmait  by  KUemann 


Nombcr. 


1 
2 

t 

4. 

5 

6 

7 

8 

9 

10 

11 

13 


Pierct. 
16.01 
1«.19 
16.06 
16.67 
15.96 
16.09 
16.  <r 
15.97 
14.51 
15.27 
16.21 
15.70 


16.76 


Piarct. 
14.89 
18.54 
18.68 
14.18 
18.41 
18.61 
18.04 
18.84 
11.81 
12.48 
12.82 
18.17 


18.81 


Peret. 
.2600 
.16» 

.2188 
.1875 


.2188 
.2625 
.30G2 
.2838 
.2568 


.2875 


.2804 


1.68 
1.20 
1.62 
1.32 


^ 


1.00  < 

2.01  , 
2.20  i 
2.48 
2.06 


1.80 


1.81 


98.00 

83.61 
84.24 
85.27 
W.08 
84.50 
M.29 
83.53 
81.89 
81.40 
84.28 
88.88 


84.45 


JVi'  ct. 
15.81 
14.29 
16.66 
16.98 
16.16 
16.76 
16.81 
17.56 
17.01 
17.47 
17.44 
17.80 


16.47 


9 
CD 


Peret. 
14.89 
12.27 
14.58 
14.78 
18.60 
14.60 
14.62 
14.90 
14.48 
14.75 
14.65 
14.76 


14.40 


o 

a 

B 


Pa-et. 

.1568 

1.06 

.1488 

1.17 

.1818 

.90 

.1860 

.98 

.1685 

1.10 

.1685 

1.10 

.1618 

1.08 

.1888 

1.27 

.1875 

1.27 

.1768 

1.19 

•  15U 


^  _ 
-I 


& 


1.11 


97.96 
85.86 
87.21 
87.80 
84.16 
87.11 
86.97 
84.86 
o4L  09 
84.48 
84.00 
86.88 


86.60 


ii 


10.0 

10.0 

10.0 

10.0 

7.5 

7.5 

7.5 

7.5 

7.6 

7.5 

7.6 

&.0 


ATcnicv  foamm  in  ooeffldcait  of  piirt^=8.14. 


In  the  preceding  table,  colunm  A  represents  raw  juices;  column  B, 
juices  treated  by  Kleemann's  process.  Referring  to  table,  we  find  the 
average  increase  in  the  coeflRcient  of  purity  by  the  ordinaiy  process  to 
be  1. 24.  Table  XI  shows  an  increase  of  2. 14  by  the  Kleemann  process. 
This  lar^e  increase  in  the  purity  of  the  juice  would  give  a  decided 
increase  in  the  yield  of  sugars. 


THE  ALBUMINOIDS. 

The  reduction  in  the  percentage  of  albuminoids  was  not  as  large  as 
by  the  ordinary  process.  By  the  Kleemann  process  an  average  of 
35.17  percent,  of  the  albuminoids  were  removed;  by  the  ordinary 
process  the  reduction  was  nearly  45  per  cent.  I  do  not  know  to  what 
extent  this  difference  in  the  albuminoids  would  affect  the  working  of 
tlie  sirup.  The  sugar-maker  reported  that  the  sirup  made  by  the 
Kleemann  process  in  this  test  worked  as  easily  as  by  the  ordinary. 

ADVANTAGES  OF  THE  KLEEMANN  OVER  THE  ORDINARY  PROCESS. 

The  increased  coeflRcient  of  purity  is  not  the  only  advantage  this 
process  has  over  the  ordinary.  There  is  an  increase  of  sugar  from 
the  rapidity  of  working  botn  juice  and  sirup.  The  quantity  of 
sugar  lost  in  the  scums  is  reduced  to  a  minimum.  The  expense  for 
labor  is  less  and  the  value  of  the  press  cake  is  ^eater,  since  it  is  in  a 
better  condition  mechanically  for  use  as  a  fertilizer. 

This  process  certainly  merits  a  thorough  test  by  our  sugar  planters. 
Lignite  of  a  ^ood  quality  is  abundant  near  the  sugar  area  of  Louisiana 
and  can  be  obtained  at  a  small  cost. 
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CON(H.USION. 

The  results  of  this  season's  work  at  Magnolia  have  been  very  satis- 
factory. The  yield  of  sugar  per  ton  was  the  largest  in  the  history  of 
the  plantation.     The  yield  per  acre  was  exceedingly  small. 

The  results  of  the  work  of  the  sugar-house  were  very  encouraging, 
and  were  such  as  to  warrant  a  large  expenditure  for  improvements 
ill  the  plantation. 

ANALYSIS  OF  SUGAR  BEETS. 

A  large  number  of  samples  of  sugar  beets  have  been  received  from 
various  parts  of  the  country  grown  from  seed  sent  out  by  the  Depart- 
ment. The  great  variation  in  the  content  of  sucrose  in  these  samp^les 
shows  the  wonderful  effect  of  soil,  climate,  and  method  of  cultivation 
in  the  quantity  of  sugar  which  the  beet  contains. 

From  the  appearance  of  the  samples  received  it  was  evident  that 
the  greater  number  of  those  who  had  grown  the  beets  were  ignorant 
of  the  principles  of  agriculture  on  which  the  growth  of  a  beet  rich  in 
sugar  aepenos.  The  object  in  view  seems  to  nave  been  to  produce  a 
large  beet,  and  many  of  the  samples  received  were  of  a  size  far  above 
that  whicn  indicates  the  production  of  large  quantities  of  sugar. 

To  secure  the  best  results  the  number  of  beets  grown  on  each  square 
yard  should  not  be  less  than  seven  or  eight.  By  judicious  crowding 
the  overgrowth  of  the  beet  is  prevented,  and  £ne  sugar  is  stored  in 
the  tuber  instead  of  being  used  up  in  the  life  processes  of  the  plant. 

The  beets  sent  by  Joseph  M.  Hart,  of  Oswego,  N.  Y.,  have  the  ap- 
pearance of  having  been  CTOwn  in  a<^cordance  with  the  above  princi- 
ples, and  they  afforded  the  only  sample  which  reached  the  standard 
of  a  profitable  sugar-making  plant. 

The  low  percentage  of  sucrose  in  the  samples  sent  from  the  Middle 
and  Southern  States  shows  the  folly  of  trying  to  grow  the  su^ar  beet 
in  any  parts  of  our  country  except  those  pointed  out  in  Bulletin  No.  5 
of  this  division,  viz,  the  Pacific  slope  ana  along  our  iTorthem  borders. 
Following  are  the  descriptions  of  the  samples  analyzed  and  a  table 
of  the  results  obtained: 

DESCRIPTION  OF  BAHPLBS. 

Serial  No. 

Sugar  beet  from  K.  P.  Flinn,  Woodville,  Miss 4486 

Sugar  beet  from  M.  S.  Douglas,  Fort  Smith,  Ark 4488 

Sugar  beet  grown  on  stiff  cmy  soil,  from  J.  T.  Henderson,  Palmetto,  Qs, 4490 

Suear  beet  grown  on  red  clay  soil,  weight  841  grams,  from  Mrs.  T.  F.  Astin, 
Palmetto,  Ga 4491 

Sugar  beet  grown  on  stiff  red  soil,  weight  472  grams,  from  J.  M.  Terry,  Pal- 
metto, Ga 4492 

Sugar  beet  grown  on  clay  soil,  weight  973  grams,  from  J.  H.  Watkins,  Pal- 
metto. Ga 4493 

Sugar  beet  grown  on  clay  soil,  weight  972  grams,  from  J.  H.  Watkins,  Pal- 
metto, Ga 4494 

Sugar  beet  grown  on  clay  soil,  weight  648  grams,  from  J.  H.  Watkins,  Pal- 
metto, Ga 4495 

Sugar  beet  grown  on  sandy  loam,  weight  872  grams,  from  Thomtui  Vames, 
Palmetto,  Ga 4496 

2  sugar  beets  grown  on  fine  loamy  clay,  weight  688  grams,  from  Mr.  Milles, 
Palmetto,  Ga 4497 

White  sugar  beet  from  William  Cleveland,  Thornton,  Tex 4571 

White  sugar  beet  from  William  Cleveland,  Thornton,  Tex.  (beet  short  and 
stumpy) 4572 

Sugar  beets,  very  large,  short,  from  V.  D.  Hannah,  Weiser,  Ind  ,.•....••..•    AS^^ 
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Small  .•mgar  be^  from  William  Gill .  West  Point  P.  O. .  Dak 4655 

2  Ai^ar  U*t*  from  William  p>ache.  Piano.  Tex 46TS 

White  Imperial  sugar  Yp-^  from  F.  E.  Hurd.  West  Haren,  Mich 4679 

2  »Tjjfar  hp*'t«i  from  E,  B.  Cochran.  Parma,  Mich 46^7 

White  Imjierial  »ujrar  bept  from  W.  J.  8weet,  CTaj  Bkook,  Tom 46>i» 

Su^ar  b€?rt.  large,  from  H.  F.  Harbangh,  Concord,  Kana 46!?9 

12  HUic^r  heeUt,  very  fine  and  fresh,  from  James  M.  Hart,  Oswego.  K.  Y 4600 

2  lar^re  Ijeets  frr>m  F.  C.  Smith,  Portland.  Oreg:.,  raised  on  Ladd^s  farm 4691 

2  large  beetK  from  F.  C.  Smith,  Portland.  Ores:. .  raised  on  Ladd*B  farm 4692 

lAr;?e  beet  from  F.  W.  Smith,  West  Haven.  3Iich 4696 

2  hiii^e  beet«  from  M.  Nelson,  Menomonee.  Mich 4736 

2  lar^e  be^^ts  from  E.  B.  Cochran,  Parma,  Mich 4737 

8  tfugar  beets  from  H.  P.  Simmons,  Paterson.  N.  J 4739 

3  sugar  beets  from  J.  Browen,  Bismarck,  Ohio 4776 

Sngar  beet  from  A.  M.  Smith,  Climax,  Morrow  Coanty,  Ohio 4777 

7  White  Imperial  sugar  beets,  grown  bj  David  OkLhaTen,  Fkitecsoa,  N.  J 4781 

ANALYSIS  OF  8UGAB  BEETS. 
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SOILS  SUITABLE  TO  THE  CULTtTRE  OF  CELERY. 

The  culture  of  celery  in  this  country,  especially  in  Michigan,  has 
grown  to  be  an  industry  of  considerable  importance.  In  the  neigh- 
borhood of  Kalamazoo  in  Michigan  I  found  some  of  the  finest  celery 
gardens  of  the  world.  To  determine  the  character  of  the  soil  in 
which  this  celery  grows  a  carefully  selected  sample  of  it  was  ob- 
tained from  Mr.  Frank  Little,  of  Kdamazoo. 

ANALYSIS  OF  THE  SOIL. 

This  soil  gave,  on  analysis,  the  following  results: 
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The  great  percentage  of  nitrogen  in  this  soil  will  be  noticed,  which 
leads  me  to  the  conclusion  that  soils  containing  a  large  quantity  of 
organic  matter  are  particularly  adapted  to  the  growth  and  culture  of 
celery. 

It  seems  appropriate,  in  this  connection,  to  insert  the  following 
very  interestm^  account  of  the  culture  of  celery,  by  Mr.  Frank  Little, 
of  Kalamazoo,  Mich. : 
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CELERY  CULTURE  AT  KALAMAZOO.  MICH. 

By  Frank  Little. 

Kalamazoo  Township,  6  miles  square,  is  the  county  or  shire  town  of  Kalamazoo 
County.  The  city  of  Kalamazoo,  2^  miles  scjuare,  is  located  in  the  geographical 
center' of  the  township,  which  is  also,  approximately,  the  center  of  the  county,  and 
is  situated  on  the  line  of  the  Michigan  Central  Railroad,  running  east  and  west,  and 
the  Grand  Rapids  and  Indiana,  and  hake  Shore  and  Michigan  Southern,  running 
north  and  south,  midway  between  Detroit  and  Chicago,  and  at  the  great  bend  of  the 
Kalamazoo  River. 

The  valley  of  the  river  at  this  point  is  fully  100  feet  below  the  general  level  of  the 
table-land  above,  and  averages  2^  miles  in  width. 

The  city  of  Kalamazoo,  which  is  in  the  vaUey  of  the  river,  is  built  upon  a  burr- 
oak  plain,  which  is  slightly  elevated  above  the  bottom  or  marsh  land  that  skirts  the 
stream  and  its  tributanes,  the  Porta^,  Arcadia,  and  Aztell's  Creek,  which  all  empty 
in  within  the  city  limits.  The  soil  is  a  dark  sandy  loam,  resting  upon  a  substratum 
of  coarse  gravel  and  sand,  in  which  is  found  an  inexhaustible  supply  of  pure  water 
at  a  depth  varying  from  6  to  25  feet. 

The  upland  timber  consists  of  the  several  varieties  of  oak,  hickory,  maple,  linden, 
elm,  ana  other  varieties. 

The  celery  gardens  of  Kalamazoo  are  located  upon  the  bottom  or  marsh  lands  that 
skirt  the  nver  and  its  tributaries.  It  is  estimated  that  there  are  in  the  city  and 
township  8,000  acres  of  bottom-land,  a  lar^  portion  of  which  is  adapted  to  the  cul- 
tivation of  celery.  Ihis  marsh  soil  is  of  ml^  blackness,  peaty;  in  some  instances 
filrongly  impregnated  with  iron,  and  in  others  with  marl  or  carbonate  of  lime. 

The  saturation  is  copious  as  a  rule  throughout  the  season,  owing  to  porosity  of 
soil,  and  the  elevation  being  but  slight  above  the  river  level. 

In  1875,  or  thereabouts,  a  native  HollEUider  by  the  name  of  Lendert  De  Bruyn, 
^who  had  carried  on  a  small  upland  garden  and  tned  to  raise  a  little  celery,  ditched 
and  spaded  a  narrow  strip  a  few  feet  wide  and  two  or  three  rods  long  of  marsh  at 
the  rear  of  his  lot  on  South  Burdick  street,  and  set  out  a  few  plants  or  celery  as  an 
experiment.  His  success  was  so  marked  that  the  next  spring  three  or  four  other 
Hollanders  in  like  manner  preptu^  a  few  rods  of  ground  with  like  results. 

Stimulated  by  the  uniform  success  that  had  attended  these  efforts,  and  a  market 
'being  opened  abroad  by  some  enterprising  dealers,  a  large  number  of  Hollanders 
floon  embarked  in  the  work.  Large  tracts  of  marsh-land  were  ditched,  subdued, 
and  planted  out  to  celerv  up  and  down  the  valley.  Marsh-lands  advanced  rapidly 
in  value  from  a  nominal  average  price  of  $80  per  acre  to  three,  four,  and  five  nun- 
dred  dollars  per  acre. 

At  the  present  time  (July,  1885)  the  total  area  of  celery- lands  under  cultivation 
within  the  city  limits  and  suburbs  is  estimated  at  1,200  acres,  furnishing  employ- 
ment'in  this  special  industry  to  upwards  of  2,000  laborers,  besides  a  great  number 
of  women  and  children. 

Notwithstanding  this  remarkable  expansion  and  wonderful  success  attending  the 
growth  of  celery  in  Kalamazoo,  notably  so  within  the  past  five  years,  the  possibili- 
ties of  the  future  have  only  been  half  realized.  While  the  annual  acreage  is  rapidly 
increasing,  stimulated  by  a  brisk,  profitable  demand  for  shipment,  large  areas  of 
land — ^probably  1,200  acres  more,  suitable  for  the  cultivation  of  the  plant— are  still 
unoccupied. 

It  is  no  genteel,  light,  clean  work  or  child's  play  to  grow  celery.  The  drainage 
and  subjugation  of  the  natural  soil,  fertilization,  planting  out,  and  subsequent  cul- 
tivation and  gathering  the  crop — almost  entirely  hand  work  from  the  commence- 
ment to  the  close — is  laborious  m  the  extreme. 

At  first  narrow  open  ditches  are  dug  at  right  angles  to  the  stream  or  principal 
drain  at  intervals  varying  ftrom  ten  to  thirty  rods,  as  the  case  may  require.  The 
intermediate  spaces  between  the  ditches  is  then  thoroughly  dug  up  by  hand  or  by 
plowing  in  some  instances,  covering  underneath  the  wild  coarse  grass,  weeds,  flags, 
and  rushes,  preparatory  to  setting  Sie  plants. 

Horses  shod  with  broad  wooden  shoes  made  of  2-inch  plank  are  sometimes  used 
in  plowing  drier  portions;  also,  sometimes,  where  too  wet  and  miry  for  a  team,  a 
capstan  set  on  the  upland,  with  a  long  cable  attached  to  a  plow,  is  used,  and  a 
wooden  tramway  is  laid  for  a  light  car  to  take  the  plow  and  cable  back  to  the  start- 
ing point,  and  for  the  transportation  of  manure,  boards,  tools,  plants,  &c.,  onto  the 
fiela;  but  this  is  not  the  common  practice  now,  as  the  marshes  are  drier  than  for- 
merly. 

Most  of  the  labor  in  the  celery  gardens  is  done  by  Hollanders — men,  women,  and 
children — who,  in  wooden  shoes.  Did  defiance  to  malaria  and  diphtheria^  livivd^^^T^ 
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to  be  perfectly  at  home  as  they  dig  in  the  ^ud  and  water  and  plod  oyer  the  moist 
celery  fields. 

In  winter,  when  the  marshes  are  frozen,  large  quantitieB  of  straw  and  stable  ma- 
nure are  drawn  out  to  the  celery  fields  for  spring  and  summer  use.  Manure — ^which 
has  appreciated  in  value  largely  within  the  city  limits  since  the  development  of  this 
enterprise — ^is  an  essential  feature  of  success.  It  is  used  liberally  at  each  successive 
planting  to  promote  the  growth  of  the  crop ;  and  it  is  found  that  artificial  fer- 
tilization here  cannot  be  profitably  dispensed  with. 

Celery  seed  is  quite  small  and  slow  to  germinate.  Some  growers  raise  their  own 
seed,  but  a  large  number  purchase  it  each  year  at  a  reliable  seed  agency. 

Tliere  are  many  varieties,  with  scarcely  essential  ditferences.  The  most  popular- 
named  varieties  at  Kalamazoo  are  the  Golden  Dwarf,  White  Plume,  and  White 
Walnut. 

8eed  is  sown  in  March  in  hot-beds :  later  on,  in  shallow  boxes,  and  a  finely  pre- 
pared seed-bed  outdoors.  The  seed  should  be  sown  in  straight  rows,  so  that  the 
voun^  plants  may  be  kept  free  from  weeds.  When  about  2  inches  high  they  should 
be  thinned  out  and  tranisplanted  2  inches  apart,  and  when  4  inches  high  the  tops 
should  be  cut  off,  which  will  cause  them  to  grow  stocky. 

Thorough  cultivation  is  implied  where  celery  has  been  raised  upon  any  given 
tract  the  previous  year. 

In  planting  out,  well-manured,  broad,  shallow  trenches  about  7  inches  deep,  par- 
allel to  each  other  and  5  feet  apart — ^in  some  instances  these  trenches  are  only  8^ 
and  4  feet  apart — are  usually  prepared;  and  the  young  plants  are  set  in  the  trendli  at 
intervals  oi  6  inches;  the  outer  leaves  cut  off,  and  the  soil  pressed  closely  around  the 
roots. 

Early  plants  are  set  in  May,  as  weather  permits;  second  crop  in  June;  and  third 
and  last  planting,  for  winter  use,  last  of  August  and  first  of  September. 

Onions,  peas,  and  potatoes  are  extensively  planted  between  the  trenches  of  the 
first  crop,  to  be  harvested  before  the  celery  needs  hilling. 

In  about  six  weeks  from  setting  out  the  plants  may  be  *'  handled,"  one  man  gath- 
ering the  leaves  together  tightly,  while  another  draws  the  earth  from  between  the 
rows  about  the  plants  one-third  their  height.  The  process  is  repeated  in  dry  weather 
every  few  days  until  ready  for  use.  Care  must  be  taken  that  dirt  does  not  fall  be- 
tween the  leaves  in  lulling,  as  rot  may  ensue. 

The  hilling  of  the  first  crop  excavates  a  trench,  along  which  the  second  "  planting 
out"  is  set  before  the  first  is  haivested. 

The  first  crop  is  usually  ready  for  market  by  the  10th  of  July,  and  all  gathered  by 
the  Ist  of  August.  The  soil  is  then  taken  from  the  first  row  for  hilling  the  second 
crop.  If  the  season  is  favorable,  a  third  crop  is  planted  out  the  1st  of  September 
upon  the  first  line  of  trench. 

Blanching  in  the  field  is  done  either  by  hilling  up  the  plants  with  earth,  as  previ- 
ously described,  or  by  boards  placed  each  side  of  the  growing  plants,  and  hdd  to- 
f ether  by  iron  hook^  or  clamps.    Where  boards  are  used  there  is  less  liability  to'rust, 
ut  the  celery  is  said  not  to  be  equal  in  quality  to  that  which  is  hilled  with  earth. 

At  maturity  the  celery  is  dug,  trimmed,  washed  in  sluices  running  through  the 
fields,  securely  tied  in  bimdles  of  twelve  heads — ^boys  and  girls  being  usually  eat- 
ployed  in  tliis  work — and  delivered  promptly  at  the  shipping  agencies,  fresh  from 
the  field  every  day,  just  prior  to  departure  or  express  trains. 

At  the  agencies  the  celery  is  immediately  packed  in  thin  wooden  boxes  of  uniform 
size — ^ten  bundles  of  twelve  heads  each---auly  branded  "  Kalamazoo  Celery/' and 
sent  at  once  to  the  express  trains. 

In  the  height  of  the  season  40  tons  have  sometimes  been  shipped  from  Kalamazoo 
of  celery  thus  packed  in  a  day. 

It  is  important  that  celery  reaches  its  destination  in  as  fresh  and  crisp  a  state  as 
possible.  The  utmost  celerity  is  therefore  re(|uisite,  from  the  moment  the  plants  are 
lifted  in  the  field,  to  hasten  them  to  market  m  an  attractive  form  and  good  condi- 
tion. There  are  nearly  thu-ty  business  firms  engaged  in  the  shipment  of  celery 
from  Kalamazoo.  These  agencies  buy  the  celery  outright  at  a  certain  price  per  dozen 
heads,  and  it  is  then  sold  in  quantities  to  fill  orders  or  consigned  for  sale  to  commis- 
sion dealers. 

As  the  season  advances  and  freezing  weather  sets  in  all  the  plants  that  remain 
in  the  gardens  are  lifted  from  their  original  bed  and  stored  carefully  away  in  winter 
cellars,  or  *' coops."  These  winter  repositories  are  built  to  exclude  the  frost,  and 
have  facilities  for  lighting  and  for  heating  in  extreme  cold  weather.  They  are  built 
usually  24  feet  wide,  and  are  100,  200,  and  800  feet  long,  as  the  case  requires. 

In  constructing  these  **  coops,"  which  are  built  on  dry  land  near  the  gardens,  the 
earth  is  excavated  about  2  feet  below  the  natural  surface  for  the  entire  area  to  be 
inclosed.    The  sides  are  boarded  up  above  the  natural  surface  8  feet  to  the  eayet, 
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makm^  side  walls  4  feet  high  inside.  A  ridge-pole,  6  feet  high,  is  duly  supported 
through  the  center,  and  14  ft.  boards  are  usea  for  roofing,  occasional  openings 
lieing  made  in  the  roof  for  windows  and  ventilation.  The  outside  is  well  oanked 
up  with  earth  to  the  eaves,  and  the  roof  covered  with  straw  and  manure  to  exclude 
the  frost. 

In  housing  the  celery  for  winter,  beginning  at  the  back  end  of  the  **  coop,"  the 
plants  which  are  green  and  small  as  they  are  selected  from  the  field  are  first 
packed  away  at  the  farther  end,  standing  closely  and  upon  their  roots,  slightly 
sprinkled  with  earth,  and  moistened,  to  keep  them  growing.  To  prevent  heating, 
€ne  plants,  as  they  are  stowed  awav,  are  divided  into  narrow  sections  by  boards  set 
edgewise.  Green  and  immature  plants  are  always  placed  at  the  back  end,  so  as  to 
l)e  the  last  to  come  out  in  the  early  spring,  when  the  season  closes,  while  the  large 
mature  heads  are  saved  to  go  in  last  near  the  door. 

In  this  mamier  the  **  coop  "  is  filled  to  the  entrance  with  one  or  two  hundred  thou- 
sand dozens  of  plants,  more  or  less,  as  the  case  may  be. 

The  i>roper  management  of  these  winter  cellars  is  a  very  important  feature  of  the 
enterprise,  and  requires  <x>nstant  vigilance  and  excellent  judgment  to  regulate  the 
light,  heat,  ventilation,  and  steady  successful  bleaching  of  the  plants. 

Another  method  of  winter  storage  is  sometimespracticed  by  digging  a  trench  2 
feet  deep,  2  feet  wide,  and  any  desired  length.  The  plants  are  then  packed  up- 
rightly upon  their  roots  in  the  &ench  as  closely  as  they  will  stand,  and  cov^:^  wiUi 
straw,  esu:th,  and  manure  to  exclude  frost. '  ' 

While  celery  thus  secured  is  said  to  be  preferable,  there  are  serious  objections  to 
the  method  in  this  latitude.  For  the  plants,  long  excluded  from  the  air,  would 
smother  and  decay,  there  would  be  danger  from  frost,  and  they  would  be  inaccessi- 
ble many  winters  in  case  of  protracted  periods  of  very  cold  weather. 

The  wintei  demand  for  celery  for  shipment,  especially  during  the  holiday  season, 
Ls  constant  and  imabated;  and  the  *'  coop"  system  enables  the  grower  to  obtain  ac- 
:xBB  to  his  stock  every  day,  even  in  the  coldest  weather,  and  note  its  condition  and 
prepare  it  for  market,  until  the  crop  is  exhausted. 

E^alamazoo  celery  is  now  shipped  to  nearly  every  State  in  the  Union.  Hie  regu- 
lar season  commences  about  the  1st  of  July,  and,  being  prolonged  by  the  practice  of 
«dnter  storage  described,  lasts  until  the  succeeding  March  or  April. 

The  annual  product  of  celery  at  Kalamazoo  is  now  estimated  at  upwards  of 
1,200,000  dozens,  and  valued  at  ^250,000. 

Kalamazoo  celery  takes  hi^h  rank  in  the  various  markets  where  offered.  It  is  re- 
cnarkably  uniform  in  size  ana  quality;  of  luxuriant,  rapid  growth;  crisp,  aromatic, 
nutty  flavor;  and  is  generally  sound  and  free  from  rust.  Large,  thritty  heads  are 
g;enerally  more  salable,  but  a  medium  size  is  to  be  preferred  as  being  more  tender 
and  solid.  As  an  esculent,  it  undoubtedly  requires  a  cultivated  taste  to  relish  cel- 
ery, but  this  taste  is  readily  acauired:  and  as  a  condiment  and  appetizer,  to  say 
nothing  of  its  valuable  medicinal  properties,  celery  stands  unsurpassed. 

The  foregoing  sketch  of  the  rise  ana  progress  of  celery  culture  in  Kalamazoo  but 
i.mperf ectly  delmeates  the  development  of  an  industry  that  lias  proved  of  great  prac- 
tical value  not  onlv  to  this  locality,  but  the  success  and  fame  of  the  undertaking 
liaving  ^ne  abroad  elsewhere  in  this  State  and  in  other  States,  the  more  extensive 
cultivation  of  celery  has  been  stimulated  in  view  of  what  has  been  accomplished 
bere. 

Land,  much  of  it  heretofore  considered  comparatively  worthless,  the  original  home 
of  venomous  reptiles,  noxious  weeds,  swamp  fever,  and  malaria,  has  been  drained, 
brought  under  cultivation,  converted  into  arable  fields  and  luxuriant  celery  gar- 
ciens. 

While  some  of  the  drier  portions  of  the  Kalamazoo  marshes  were  available  for 
p>asturage  and  meadows  in  dry  seasons,  yielding  a  coarse  marsh  grass  of  inferior 
c^ualit^,  many  larf^  tracts  that  have  been  reclaimed  were  but  a  few  years  since  wet 
cuid  miry,  almost  impassable  for  either  men  or  animals;  and  the  idea  of  converting 
^hese  lands  to  any  practical  use  in  the  direction  indicated  would  a  few  years  since 
tukYe  been  deemed  visionary  and  absurd  in  the  highest  degree. 

COMPOSITION  OF  WATER  AND  MUSK  MELONS. 

Many  inquiries  having  been  received  at  this  office  concerning  the 
possibility  of  making  sugar  from  water-melons,  I  was  led  to  under- 
take an  investigation  of  the  content  of  crystallizable  sugar  in  this 
fniit.  At  the  same  time  a  study  was  made  of  the  other  important 
constituents.    The  analytical  processes  employed  were  those  uswaii^ 
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tised  in  such  estimations  and  it  is  not  necessary  to  repeat  a  de» 
tion  of  them  here.  The  melons  were  bought  in  the  open  ma 
and  of  several  different  varieties.  In  the  case  of  water-melons, 
arate  investigations  were  made  of  both  the  meat  and  the  rind 
separation  being  made  as  nearly  as  possible  at  the  junction  of 
red  and  the  white  portions.  The  localities  where  the  melons  ' 
grown  are  mentioned  in  the  table,  and  also  the  varieties.  The  anal 
clearly  show  that  in  no  case  could  water-melons  be  used  for  the  i 
ufacture  of  crystallized  sugar.  The  highest  percentage  of  sue 
found  in  any  case  was  4.19.  The  mean  for  the  whole  number  o: 
alyses  of  sucrose  was  1.92,  and  of  glucose,  or  reducing  sugar,  4..- 
the  meat.  In  the  rind  the  numbers  were  .34  and  2.47  respectii 
A  table  of  the  analyses  of  musk  melons  is  also  given.  For  fur 
information  respecting  the  composition  of  water  and  musk  me 
the  following  tables  may  be  consulted: 
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ANALYSES  OF  APPLES, 
ByEdoab  Richabds. 

During  September  to  October,  1885,  an  investigation  was 

taken  by  the  force  in  this  Division  to  study  the  changes  undergone b 

apples  in  drying.     Some  22  samples  of  apples  bought  in  the  loc^^al 
markets  were  analyzed,  and  the  results  will  be  found  in  the  annexe^ 
table. 

METHOD   OF  ANALYSIS. 

From  5  to  10  apples  were  taken  for  analysis;  the  fruit  was  weigheif. 
then  pared  in  an  apple-parer,  and  reweighed.     The  peeled  apples  wer- 
cored  by  the  ordinary  culinary  instrument  for  that  purpose,  then  slicecz:^ 
upi  a  weighed  quantity  taken  for  drying,  and  tne  remainder  usecz^ 
for  the  analysis  of  the  fresh  fruit.    The  sliced  fruit  was  thoroughlg^ 
mixed,  so  as  to  obtain  a  good  average  sample. 

The  drying  was  conducted  in  the  large  steam-oven  at  a  temi 
ture  of  60°  to  70°  C.  for  twentj-four  hours,  care  being  taken  to  navi 
a  good  circulation  of  air  passmg  over  the  wire-ganze  trays  in  whicfc=zi 
the  samples  were  kept,  in  order  to  conform  as  nearly  as  i)ossible  t^ — > 
the  usual  method  pursued  with  commercial  fruit-evaporators.  B^^* 
this  treatment  an  average  of  96.03  per  cent,  of  the  {btal  iiKiiiilm^  i 
contained  in  the  sample  was  driven  on. 

After  drying  the  fruit  was  reweighed  and  placed  in  glass-stoi^ 

gred  bottles,  to  prevent  the  sample  from  absor  oimg^  moisture,  as  th^^ 
ied  fruit  was  found  to  be  quite  hygroscopic  ii  exposed  lor  anj 
length  of  time  to  the  atmosphere. 
On  the  fresh  sample  the  following  determinations  were  madet 
[1)  Loss  on  drying  to  constant  weight  at  110°  C. 
Sucrose  by  extraction. 
Glucose  by  extraction. 

Fiber.  i 

Total  solids  and  ash.  \ 

Albuminoids  by  drying  at  110°  C,  but  not  to  constant  W( '  ' ' 

combustion  with  soda-lime. 

N 
(7)  Malic  acid  with  -^  soda. 

(S)  Specific  gravity  of  the  entire  apple. 

Tnere  was  much  difficulty  in  obtaining  a  suitable  solution  for  the 
determination  of  the  sugars  bv  polarization  or  with  Fehling's  solu- 
tion, as  digestion  of  the  sample  with  water  in  A  closed  bottle  was 
found  to  dissolve  the  pectin,  which  rendered  filtration,  either  under 

f)ressure  or  through  paper,  almost  impossible.     Glass  wool,  asbestus, 
inen,  and  charcoal  were  also  tried,  but  unsuccessfully.     The  follow- 
ing method  was  finally  adopted: 

A  weighed  quantity  of  the  sliced  apples  was  digested  for  an  hour 
in  stoppered  bottles,  cooled,  and  the  bottles  then  filled  to  the  mark,  ^i 
250  cubic  centimeters ;  20  cubic  centimeters  of  the  somewhat  gummy 
solution  was  taken  with  a  pipette  and  diluted  to  100  cubic  centimeters, 
and  with  this  latter  solution  the  determinations  were  made  with 
Fehling's  solution  as  usual. 

The  use  of  the  polariscope  was  given  up,  s^s  it  was  found  extremely 
difficult  to  obtain  a  clarified  solution,  and  when  obtained  the  malic 
acid  contained  in  the  apples  introduced  a  cause  of  error  into  the 
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analysis,  as,  according  to  Allen,  it  exerts  when  in  dilute  solutions  a 
Isevo-rotatory  power, 

Different  results  were  obtained  with  the  same  lot  of  ajiples  when 
'worked  on  consecutive  days,  though  the  analysis  done  on  the  same 
days  agi*ee  as  fairly  well  as  might  oe  expected  from  the  variation  of 
the  samples. 

Inquiries  were  made  of  four  fruit-evaporator  manufacturing  com- 
panies in  regard  to  the  method  of  procedure  with  their  machines,  and 
the  following  is  a  summary  of  the  answers  received  from  them : 

What  varieties  of  apples  are  used? 

(1)  All  kinds.  Acia  apples  best.  A  farmer's  orchard  of  many 
varieties — acid  or  sweet,  summer,  fall,  or  winter  apples — if  evaporated 
as  they  come  in  season,  and  previous  to  packing  for  marlcet  are 
mixed,  make  a  prime  article, 

(2)  Nice  whit^-flesh  apples  are  the  best. 

(3)  The  better  varieties  make  the  better  product. 

(4)  For  evaporating,  the  Maiden's  Blush,  Smith  Cider,  Rome 
Beauty,  Ben  Davis,  Baldwin,  and  Northern  Spy  are  recommended. 

How  are  apples  prepared  tor  the  evaporator  ? 

(1)  Almost  entirely  by  machines.  (These  machines  will  pare,  core, 
tnd  slice  the  apples  in  one  operation,  and  in  the  catalogues  sent  by 
liie  companies  several  varieties  are  illustrated.)  The  fruit  is  pared, 
jored,  and  sliced  at  one  operation,  and  done  very  expeditiously  and 
jheaply.  The  apple  is  thus  divided  into  uniform  pieces,  or  rin^s, 
iries  imiformljr,  and  the  trade  in  evaporated  apples  is  almost  exclu- 
rively  in  this  kind. 

(2)  Either  by  machine  or  hand.  Machine  pared  are  the  best,  as  the 
oaachine  will  slice  the  apple  all  the  same  thickness. 

(3)  The  apples  are  prepared  with  a  machine ;  pared,  cored,  and  sliced 
into  rings  in  one  operation;  then  the  rings  are  cut  through  with  a 
biife  and  spread  on  a  trav.  When  they  come  from  the  parer  and  be- 
fore they  are  cut  apart,  tney  drop  into  a  solution  of  salt  and  water, 
»y,  1  pint  of  salt  to  10  gallons  of  water.  This  cuts  the  grim  on 
khem  and  cleans  them,  and  also  prevents  fermentation,  and  aids  the 
bleaching  also. 

(4)  The  best  machines  are  made  with  adjustable  knives,  and  pains 
jhould  be  taken  to  adjust  them  so  that  they  will  not  slice  or  ring  the 
Fruit  too  thick.  Trim  all  bruises  or  specks;  bleach  as  quickly  as  pos- 
sible after  they  are  prepared,  and  get  into  drier  as  quickly  as  possi- 
ble. If  not  convenient  to  bleach  as  fast  as  prepared,  fruit  will  keep 
brighter  by  throwing  it  into  a  tub  of  salt  water  until  ready  to  bleach. 
^The  bleaching  is  done  either  in  a  wooden  box  or  in  a  special  machine 
:or  the  purpose;  the  object  being  to  subject  the  fruit  to  the  action  of 
sulphur  fumes;  care  being  taken  that  this  action  is  not  too  prolonged.) 
Evaporated  fruits,  especially  apples  and  peaches,  command  a  better 
3rice  in  the  market  wnen  bleached,  and  it  is  conceded  by  all  that  the 
ileaching  process  not  only  improves  the  fruit  in  appearance,  but  in 
lavor  and  quality.  The  bleaching  process  consists  in  subjecting  the 
'mits  to  a  bath  of  sulphur  fumes  before  evaporating.  Fruit,  especially 
ipples,  when  cut  and  exposed  to  the  air,  Dccomes  discolored  or  oxi- 
iized;  the  object  of  bleaching  is  simply  to  bring  back  tho  natural 
3olor.  The  Foonor  this  is  done  after  the  truit  is  cut  the  better:  in  fact, 
if  we  could  put  the  fruit  in  the  evaporator  as  soon  as  cut  it  would 
act  be  necessary  to  bleach  it.  The  process  not  only  brings  back  the 
natural  color  to  the  fruit,  but  also  fixes  the  flavor.  There  is  danger 
Df  overbleaching,  in  which  event  the  smell  and  tasto  oi  s\3i"5\iX]Lt 
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be  detected  readily.    Care  must  be  exercised  as  to  the  quantity  of 
sulphur  used  and  the  time  the  fruit  remains  in  the  bath. 
What  is  the  temperature  at  which  they  are  dried? 

(1)  Averages  between  180°  and  250**  F,  Either  extreme  will  do 
about  the  same  class  of  work.  The  higher  temperature  evaporates 
very  much  faster. 

[2)  At  about  180°  F. 
3}  95°  to  110°  F. 

[4)  The  temperature  of  about  200°  F.  will  be  sufficient  amotmt  of 
heat.     Fresh  fruit  will  stand  250°  F.  without  burning  or  scorchiBe. 
How  long  do  they  remain  in  the  evaporator  before  they  are  dried? 

(1)  At  180°  F.,  about  3  to  5  hours.    At  250°  F.,  about  2  to  3  hours. 
This  supposes  the  evaporator  to  be  full  of  fruit  and  working  f uU 
capacity.     In  experimental  work,  with  but  little  fruit  and  moisture 
in  machine,  in  aosence  of  full  charges  of  fruit  the  slices  will  dry  io 
30  to  60  minutes,  but  this  would  not  be  the  case  in  practice  wheX^ 
working  for  profit  or  on  a  business  basis. 

(2)  This  depends  upon  the  kind  of  fruit  that  is  used;  some  appl^"^ 
are  more  susceptible  to  evaporation  than  others.  The  average  tun^^ 
would  be  3  hours. 

(3)  They  remain  in  the  trays  in  the  evaporators  about  2  to 
hours. 

How  much  weig^ht  do  the  apples  lose  in  drying? 

(1)  Varieties  differ  considerably.    Summer  and  early  fall  apple^^ 

di: 


r^ 


-€'' 


ordinarily  yield  in  evaporated  product  4  to  5  pounds.  An  ave: 
for  winter  apples  woula  be  5  to  6  pounds.  Some  varieties  of  winte 
apples  will  yield  7  pounds,  a  few  varieties,  among  them  the  russet 
as  much  as  8  pounds.  In  this  connection  the  degree  of  dryness  enten 
as  an  important  factor.  Briefly  stated,  a  fair  average  winter  apple 
economically  trimmed,  t.  e.,  pared,  cored,  and  slicel,  wHl  yieia 
pounds  of  evaporated  fruit  dry  enough  to  pack  and  keep  witn  safe 
for  jrears.  Many  packers  sprinkle  their  fruit  with  water  befo_ 
packing  and  considerably  increase  the  weight.  This  practice  is  no 
commendable.     The  following  experiments  have  been  made: 

Data  dbiai  ,ed  on  one  Jialf  bushel  mediumrsized  peaches  evaporated. 


Weight  of  one-hal/  a  bushel  peaches. 

Weight  of  pared  ?  ruit 

Weight  of  seeds  ind  pairings 


Evaporated  product  of  above. 

Pared  fruit ^« 

Seeds  and  parings jj 

Data  on  one  half  bushel  medium-^ized  faU  apples. 

Poundtk. 

Weight  of  one-half  bushel  apples 19^ 

Weight  of  pared,  cored,  and  sliced  fruit 1^ 

Weight  of  cores,  parings,  and  trimmings 6 

Evaporated  product  of  above. 

Pared  fruit 2k 

Cores,  parings,  and  trimmings U 
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Data  en  one  fourth  bushel  ofappUe,  emaU,  pared,  and  quartered. 

Pounds. 

Weight  of  1  peck H^ 

Weight  of  eTaporated  ftuit 1^ 

Weight  of  evaporated  trimmings ^ 

(2)  One  bushel  of  apples  will  make  from  6  to  7  pounds  evaporated 
apples.     The  average  is  about  6  pounds  to  the  bushel. 

(3)  Green  apples  weigh  from  56  to  60  pounds,  and  the  evaporated 

Eroduct  about  6  pounds  when  done.  The  loss  in  actual  weight  would 
e  about  60  pounds.  They  would  weigh,  after  being  peeled,  sliced, 
and  cored,  about  35  pounds  to  the  bushel,  losing  in  the  evaporation 
about  29  to  30  pounds;  this  is  all  water.  By  this  process  we  save 
the  saccharine  qualities  of  the  fruit. 

(4)  The  time  required  to  evaporate  the  different  kinds  of  apples 
varies.  In  the  following  table  each  variety  of  apples  was  kept  sepa- 
rate, and  the  result  is  as  near  an  average  as  can  be  obtained  on  a 
lar^e  quantity  evaporated.  The  difference  in  weight  of  any  one 
variety  is  owing  largely  to  the  difference  in  the  state  of  maturity. 
We  also  give  the  average  time  required  to  evaporate. 


Spltaeol 

Oraeoipg 

BtUdwin 

5^1F' J »« i»  •  ••••••  ••«••• 

Ttifptpptn 

Dwcttt 

Twenty-ouDoe 

GflUflower 

HoDaod  pippin 

Seek  no  raruier — 

BeDe  flower 


Poimdff. 
8|to9 
6ito7 
6i  to6i 
6   to7 
6i  to6 
5i  to  6 
6i  to6 
4    to6i 
to5 
to5( 
to5 
to6 


4 

4 
4 
5 


5i 


8.80 
8.00 
8.00 
8.16 
4.00 
8.00 
2.45 
3.00 
2.46 
3.00 
8.00 
8.15 


8.26 


It  will  be  seen  from  the  above  extracts  that  the  actual  methods 
adopted  by  the  different  companies  do  not  differ  very  much,  being 
more  or  less  modified  to  suit  the  requirements  of  their  own  machines. 

In  drying  the  apples  in  the  laboratory  no  attempt  has  been  made 
to  bleach,  as  we  are  not  making  any  commercial  article,  but  wish  to 
conform  as  nearly  as  possible  with  the  general  practice  in  regard  to 
temperature  used  in  drying,  &c. 
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Analysis  of  cored  and  peded  apples. 

GENERAL  DATA. 


i 
I 


8870 
8871 
88718 
8878 

mi 

8875 
8878 

ten 

8878 

8879 
8880 
8881 


88as 

8880 

888r 


8800 


Voriety. 


Smokehouw 

Bmokehooae 

New  York  pippins. 
New  York  pippins, 

same  lot 

Smokehouse 

FftU  pippins 

Fall  pippins,  same 

lot 

Smokehouse 

Smokehouse, 

same  lot 

Maiden's  blush... 

Northern  spy 

Ben  Daris 


Date. 


Sept.  98 

n 

94 

95 
98 

96 


King.. 
Smfth' 


Smith's  cider 

Rambo 

Blush  pippins 

ParadfiM  sweet . . . 
English  redstreak. 

Winesap  

Nonesuch 

Qolden  pippins  . . . 

Lobster  white 

Virginia  crab- 
apple  


ATenige 


Oct. 


80 

1 
9 
8 
5 

7 
8 
0 
10 
19 
15 
17 
19 
90 
91 

99 


19 
10 
11 

10 

10 

5 

6 
5 

4 

6 

10 
10 
10 
10 
10 
6 
10 
10 
10 
10 
10 
10 

90 


8889 

.8684 
7888 

.7838* 
8878 


.8586 

.8783 
.7789 
.8846 
.8118 
.8809 
.7919 
8461 
.7649 
.7915 
.8360 

•  ••••< 

.8996 
.8104 
.8084 

.9197 


8800 


Weli^t  in  grama. 


1,1 
1,486 

9,099 

1,819 
1,464 
U 


1,447 
768 

648 

609 

1,910 

1,466 

1,868 

1,801 

1,991 

1,099 

1,416 

1,608 

964 

986 

9,004 

914 

948 


V 

1,970 

1,845 

1,600 
1,944 
1,199 

1,964 

(t) 

467 

1,681 
1,966 
1,163 
1,108 
1,049 

877 
1,960 
1,480 

789 

816 
1,708 

787 

770 


I 

1 


1,107 
1,098 
1,708 

l,4n 
1,160 
1,060 

1,189 
078 

493 

400 

1,594 

1,161 

1,063 

1,004 

960 

896 

1,166 

1,384 

871 

721 

1,584 

615 

605 


997 
916 
960 

969 
908 

167 

174 
^195 

80 
tl49 
987 
900 
900 
186 
166 
160 
906 
976 
173 
170 
801 
187 

178 


940 
116 

109 
88 
67 

87 


101 

94 

100 

96 

85 

47 

99 

196 

111 

95 

119 

119 

165 


I 


601 
809 

749 
568 

688 

664 

171 

904 


780 
560 
587 
496 
458 
419 
588 
688 
841 
850 
795 
814 

987 


88 

116 
110 

190 

147 

86 


86 

119 
88 
84 
76 
75 
60 

101 

109 
64 
67 

195 
44 

47 


f 


Is 

B 


I 


I 


448 
886 

609 

660 
406 
458 

478 
145 

178 
190 
618 
477 
468 
418 


P.ct. 


859 
487 
589 
«7 


000 
MO 


88Ltt^ 


ORIOINAL  SAMPLE. 


I 


8870 
8871 
88r9 
8878 
8874 
8875 
8876 
8877 
3878 
8879 
8880 
88S1 
888^ 
8S88 
8884 
8885 
3S88 
8887 
8S88 
8889 

3891 
8899 


Varied. 


Sm^okehouse 

Smokehouse 

New  York  pippin 

New  York  pippin,  same  lot 

Smokehouse 

Fall  pippin 

Fall  pippin,  same  lot 

Bmokenouse 

Smokehouse,  same  lot 

Maiden's  blush 

Northern  spy 

Ben  Davis 

King 

Smith's  cider 

Rambo 

Blush  pippin 

Paradtee  sweet 

English  redstreak 

Winesap 

None  such 

Oolden  pippin 

Lobster  white 

VirginiAcrabapple 


Average. 


Date. 


Oct. 


Sept.  99 
96 
94 
95 
96 
28 
99 
80 
1 
2 
3 
6 
7 
8 
0 
10 
12 
15 
17 
19 
90 
21 
92 


5& 


19 

10 

11 

10 

10 

5 

6 

5 

4 

5 

10 

10 

10 

10 

10 

5 

10 

10 

10 

10 

10 

10 

2) 


o 


p.ct. 

86.47 
86.07 
87.88 
80.14 
86.60 
86.18 
87.19 
86.87 
87.74 
88.00 
80.57 
85.86 
85.89 
8C.51 
84.00 
86.83 
85.32 
80.57 
83.45 
H.5.42 
87.05 
HO.  40 
80.35 

80.43 


1 
I 


P.ct. 
13.58 
18.98 
19.17 
18.86 
14.40 
18.89 
19.81 

U 

12.00 
18.43 
14.14 
14.11 
13.49 
15.40 
13.17 
14.08 
18.43 
1H..VJ 
14.58 
12.Ji5 
10.00 
13.65 

13.65 
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AhaiytU  of  cored  andpededapplea^OcmtinvLGA. 

DRIED  SAKPLE. 


Vftrietgr. 


tnokehouie 

9w  York  ptppbuB 

ew  York  pippjxis,  eame  lot 

mokehouM 

'allpipirfiis 

lall  pippins,  tame  lot 

moKehoufle 

mokehouse,  mme  lot 

[Atden's  bluBh 

I  orth.6ni  spy 

len  Davis 


miih's  dder 

lambo 

flush  pippin 

^aiadiae  sweet 

^lish  redstreak  . 

iTinesap 

laoemidi 

fotden  pippin 

obsterwmte 

'irginia  crabapple 


Date. 


\ 


ATerage 


Beptt  S9 
28 
24 
25 

86 

26 

80 

80 

Oct.     1 

8 

8 

5 

7 

8 

0 

10 

18 

15 

17 

19 

80 

81 

88 


It 


19 

10 

11 

10 

10 

5 

5 

5 

4 

5 

10 

10 

10 

10 

10 

6 

10 

10 

10 

10 

10 

10 

20 


P&rct. 
18.68 


12.48 


10.81 
16.88 
18.78 
11.18 
14.18 
18.14 

7.80 
10.49 
16.11 
14.54 
18.25 
16.63 
17.45 
14.4se 
16.48 

8.18 
15.44 

0.96 


Perct. 
81.47 


87.57 


18.90 


80.60 
64.78 
86.27 
88.88 
85.88 
86.86 
08.70 
80.51 
83.89 
«>.46 
86.75 
88.87 
82.56 
86.58 
83.58 
91.87 
84.56 
00.04 


86.04 


64.12 


me  sample.       t  Not  taken.       t  And  cores.       |  Not  enough  filtered  solution  for  estimation. 

B  average  composition  of  the  original  and  dried  samples  of  the 
[  and  peeled  apples  is  as  follows: 


Constituents. 

Original. 

Dried. 

« 

Per  oent. 

86.48 
.111 
1.53 

8.78 

18.90 

nolds 

Per  oent. 

7.60 

1 Pot  oent. 

8.91 

t..........f..--. 

Per  cent. 

54.12 

Iculating  these  results  to  moisture-free  substance  we  obtain: 


Constituents. 

Original. 

Dried. 

nrrfds T  - . 

Per  oent. 

.88 

11.28 
64.88 

-.97 

1                              ........ 

Per  cent. 

10.85 

Per  cent. 

62.85 

is  comparison  shows  that  there  is  practically  no  change  under- 
by  the  fruit  in  drying  beyond  expelling  the  moisture. 


EXAMINATION  OF  MEATS. 
By  a.  E.  Knorr. 

e  samples  of  different  kinds  of  meats  were  obtained  in  open  mar- 
md  therefore  represent  a  fair  average  of  the  home  consumption 
is  most  important  article  of  food, 
order  to  prepare  the  meat  for  analysis  the  fat,\)oiie,  gn^^CV^^  ^rsA 
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\ 


flesh  were  carefully  separated  and  the  weij^t  of  eBch  ascertamed,  i] 
order  to  show  the  relative  proportions  of  each  of  these  constitnent— .^=£ 
in  the  different  khids  of  meat  and  different  portions  from  the  samiv^^er 

animaL    The  flesh  was  then  pnt  through  a  sausage-grinder,  care  bu *- 

ing  taken  to  get  as  little  of  the  tendons  and  fascia  in  as  possible.       ^^ 

Of  the  meat  thus  prepared  a  sample  was  taken  for  analysis,  whicb^Ek 
was  made  in  the  following  way: 

Total  solids. — ^Five  grams  were  weighed  out  in  a  light  glass  caj 
sule  and  dried  over  night  at  a  temperature  of  from  100°  to  105^  C.  Tj 
difference  between  the  original  weight  taken  and  the  total  solids  o1 
tained  represents  the  total  water. 

Fat. — The  dry  sample  of  meat  was  then  extracted  in  a  Soxhle — - 
apparatus  over  a  weigned  flask  with  ether. 

Alcohol  extract. — ^The  alcohol  extract  was  obtained  from  the  resi 

due  of  the  fat  determination  in  the  same  manner.    This  extract  con 

tains  the  non-albuminoid  nitrogen,  as  kreatin,  kreatinin,  sarrkin,  xi 
than,  inocenic  acid,  and  urea;  acids  of  the  fatty  series,  as  lactic,  biL 
tyric,  acetic,  and  formic,  and  glycogen  and  inosit.    The  quantity  o 
most  of  these  constituents  is  extremely  minute,  and  some  of  them 
like  glycogen,  are  normally  found  only  in  certain  organs,  as  the  iivei^ 
&c. 

Nitroqen  in  extradited  meat. — ^The  extracted  meat  was  then  bum 
with  soda-lime,  and  the  nitrogen  thus  obtained  represents  aU  th 
albumen  and  the  albuminoids  from  the  sheaths  and  fibers  of  th 
muscle. 

Total  nitrogen. — A  sample  of  .5  gram  of  the  meat  was  also  burnt 
giving  the  total  nitrogen,  amide,  and  albuminoid. 

Toial  ash. — Another  sample  of  5  grams  was  dried  in  a  tared  plat 
inum  dish  and  weighed,  in  order  to  check  the  first  determination  ol 
total  solids.  It  was  then  incinerated,  the  ash  weighed,  and  the  tota 
phosphoric  acid  determined  therein  by  the  ordinary  molybdate  o 
ammonia  method. 

Glutin, — Another  sample  of  5  CTams  was  crushed  to  a  fine  pulp  i 
a  porcelain  mortar  and  repeatedly  percolated  with  cold  water  on 
tared  filter.  After  complete  exhaustion  the  filter  was  dried  and  th 
residue  weighed  as  glutin.  This  represents  the  nitrogenous  principl 
of  the  muscle  fiber,  and  the  sheaths  of  the  same.  The  fiber  of  th 
muscles  is  soluble  in  dilute  hydrochloric  acid  and  in  the  digestiv 
fluids  of  the  alimentary  canal,  whereas  the  muscle  fiber-sheaths  ar 
soluble  in  boiling  water,  yielding  gelatine. 

Soluble  albumen. — The  filtrate  from  the  glutin  was  heated  to  boil 
ing  in  order  to  precipitate  the  albumen,  which  was  filtered  through 
tared  filter,  washed  with  hot  water,  dried,  and  weighed.  ^^^^ 

Extract. — The  filtrate  from  the  soluble  albumen  was  evaporated^^ 
to  dryness  and  weighed.    This  extract,  on  the  whole,  would  approxi- 
mately represent  the  same  principles  as  the  alcohol  extract. 

Ash  in  extract. — ^This  was  determined  in  the  usual  manner  by  in- 
cinerating the  extract,  and  finally  a  determination  of  the  phosphoric 

acid  in  the  extract  was  made. 

These  examinations  were  begun  with  the  expectation  of  making         a 
thorough  study  of  American  fresh,  salt,  and  canned  meats;  but  moE^rrv 
important  work  compelled  the  abandonment  of  the  plan,  at  least  Iczhdt 
the  present. 

The  analyses,  however,  show  some  of  the  more  important  nutriti'^v© 
values  of  tne  ordinary  meats  exposed  in  our  markets. 
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MISCELLANEOUS  WORK  OF  THE  DIVISION. 

Among  the  large  number  of  substances  examined  and  analyze 
for  the  information  and  benefit  of  the  agricultural  classes  there  ar^^a 

but  few  which  are  of  such  general  interest  as  to  make  their  publica 

lion  and  preservation  in  this  place  desirable. 

Since  the  publication  of  our  last  report  over  one  thousand  sampL 
have  come  into  the  hands  of  our  chemists  for  examination,  and  hav( 
been  rejyorted  on  with  undoubted  advantage  to  the  farming  commu- 
nity; this,  in  a  large  number  of  cases,  being  of  a  negative  sort,  pre- 
venting many  from  indulging  in  schemes  which  possessed  no  ht 


in  reason,  information  in  regard  to  minerals,  mineral  springs,  coal, 
waste  products,  &c. 

In  addition  to  this  miscellaneous  work,  a  systematic  study  of  th( 
methods  of  detecting  food  adulteration,  conducted  in  the  manner  de- 
scribed under  *'  Dairy  Products"  and  "Condiments  and  Spices"  is  now 
making  with  baking-powders,  teas  and  coffees,  ciders,  beers  and  native 
wines,  flour  and  meal,  &c. 

These  studies  are  not  suflBlciently  completed  to  be  described  in  the 
present  report. 

The  work  of  tlie  division  is  constantly  increasing:,  and  both  the 
necessities  of  a  large  laboratory  and  the  comfort  of  tnose  engaged  in 
other  parts  of  the  building  require  that  a  new  building  should  be 
provided  for  the  chemical  work. 
Respectfully, 

H.  W.  WILEY, 

Chemist. 

Hon.  Norman  J.  Colman, 

Commissioner. 


REPORT  OF  THE   STATISTICIAN. 


Sir:  I  have  the  honor  to  submit  my  eighteenth  annual  report  as 
Statistician,  the  first  reporting  the  operations  of  the  Division  of 
Statistics  for  1865 — the  series  running  to  1878,  inclusive,  and  from 
1881  to  the  present  time. 

The  past  ye^r  has  been  one  of  progress  in  the  direction  of  com- 
prehensiveness and  thorouglmess  in  statistical  work.  The  need  of 
accuracy  and  reliability  in  original  data  is  more  and  more  accepted 
as  k  necessitv,  and  the  compbteness  in  statistical  exposition  is  more 

f  generally  acknowledged.     Tha  overwhelming  volume  of  transpiring 
acts,  accijmulating  daily,  and  the  haste  and  necessary  superficiality 
of  their  treatment  by  the  puMicists  of  the  time,  suggest  the  desira- 
bility of  closer  anal]rsis  and  more  accurate  deduction  in,  statistical 
Tvork.     There  is  possibly  an  ampler  opportunity  and  better  facilities 
for  progress  in  this  direction.,  under  oJQacial  auspices,  than  under  the 
limitation  of  personal  effort  and  private  means.    An  especial  respour 
sibility,  theretore,  attaches  to  Government  statisticians,  and  requires 
at  their  hands  the  largest  and  best  attainable  reaults.    They  arei, 
lioiw^ever,  subj^t  to  the  limitation,  due  to  the  imperfections,  not  to 
say  abuses,  which  inhere  more  or  less  in  all  civu-service  systems. 
Tnere  is  probably  a  higher  degree  of  impartiality  in  official  statis- 
tical work  than  in  private  investigatioii,  which  is  so  apt  to  be  under- 
taken for  a  specific  object,  to  support  some  hypothesis  for  personal 
or  corporate  gain,  or  m  attempted  establishment  of  a  foregone  con- 
clusion.    It  IS  true  that  offic.al  work  may  be  tinged  with  parti- 
sanship or  warped  by  personal,  prejudice,  though  tne  tendency  of 
scientinc  co-ordmation  of  living  facts,  which  bear  upon  human  des- 
tiny and  progress,  is  towards  tht  truth,  in  ^11  its  clearness  and  depth, 
rinpiased  by  extraneous  and  conparatively  unimportant  ponsid!era- 
tions. 

The  agricultural  statistics  of  :his  country  represent  an  annually 
increasing  volume  of  production  and  a  constantly  widening  variety 
of  product,  rendering  tne  collection  of  current  data  difficult  and  labo- 
rious. The  difference  in  rapidit j  of  settlement  and  agricultural  de- 
velopment of  the  several  States  and  Territories  also  complicates  the 
question  of  comparative  areas  anc  products. 

The  corps  of  county  reporters  b  larger  than  at  any  former  time, 
including  one  chief  correspondent  and  several  assistants  for  each  of 
2,258  counties,  comprising  all  but  in  insignificant  portion  of  the  pro- 
ductive territonr  oi  the  United  Stites.  The  State  agents  have  also  a 
separate  staff  oi  local  assistants^  naking  reports  parallel  with  those 
of  the  correspondents  reporting  drect  to  the  Department,  and  local 
investigations  as  required. 

The  work  of  Mr.  Edmund  J.  Mof  at  has  been  continued  at  London, 
with  the  aid  of  consuls  at  contineaal  commercial  centers,  with  dis- 
cretion, energy,  and  efficiency.  M»nthly  renorts  have  been  mo^de  in 
season  for  piiolication  simultaneouiy  with  aomestic  crop  statistic!^ 


360  REPORT  OF  THE  COMMISSIONER  OF  AORICULTXTRK. 

showing  the  crop  prospects,  probable  surplus  or  deficiency,  of  such 
European  producte  as  suffer  competition  from  the  surplus  of  the 
United  States. 

SPECULATION  AND  CROP  REPORTING. 

With  increased  public  appreciation  of  the  utilities  of  statistics,  and 
resulting  enlargement  of  statistical  facilities,  come  or^nized  efforts 
to  turn  to  personal  account  the  information,  and  practical  benc^ts  of 
statistical  collection.  This  is  natural  and  proper  if  legitimately  done. 
A  trade  guild,  a  company,  or  an  individual  has  a  natural  and  moral 
right  to  obtain  early,  even  exclusive,  information,  to  use  as  buyers  or 
sellers  rather  than  for  general  or  for  public  use,  but  not  the  right  to 
distort,  color,  or  falsify  the  apparent  or  obvious  truth  for  purposes 
of  deception,  mystification,  and  robbery  of  producers  or  others.  Yet 
such  selfishness  will  be  exhibited  in  the  use  of  crop-reporting  ma- 
chinery, and  attempts  to  mislead  and  plimder  the  public  will  follow, 
while  greed  of  gain  and  crooked  dealing  have  foothold  in  the  marts 
of  traoe. 

The  false  estimates  of  approaching  harvests  are  put  forth  with 
more  than  the  energy  of  conviction,  which  brooks  no  deniid  or  ques- 
tion; and  unfortimately  they  readily  gain  publicity  through  promi- 
nent daily  and  weekly  journals.  Tney  serve  their  purpose  lifce  any 
stock- jobbing  canard,  and  are  apparently  forgotten  by  the  public. 
They  may  live  through  one  season  by  persistent  assertion,  but  never 
till  the  next.  Careful  and  intelligent  people  are  not  deceived  by 
them,  but  the  ^eat  masses  are  not  experts,  and  often  accept  a  state- 
ment that  is  vigorously  uttered,  and  are  thus  deceived.  There  is 
no  necessity  for  such  self-deception,  as  the  ofBici^  reports  of  this 
Department,  and  those  of  the  State  statistical  organizations,  and  of 
newspapers  and  other  crop-reporting  ^encies,  that  are  honestly  seek- 
ing accurate  information,  are  sufficieatly  uniform,  while  unequal  in 
facilities  and  accuracy  of  interpretation,  to  ^ve  substantially  correct 
views.  These  several  sources  of  information  would  be  much  more 
uniform  if  the  returns  were  propely  averaged  with  reference  to 
quantity  represented  in  each  retun.  An  average  made  from  the 
number  of  returns,  without  regarc  to  the  great  difference  in  the 
quantity  of  product  represented  bjr  each,  is  worthless,  and  in  ex- 
treme instances  may  be  60  per  ceiu.  out  of  they  way;  and  yet  most 
of  the  averages  nublished  are  inac<urate  and  a  misrepresentation  of 
the  reports  of  wnich  they  are  a  coisolidation. 

The  efforts  of  speculators  to  proit  by  crop  reports  assume  vaTious 
phases.  In  some  cases  they  claim  to  have  superior  or  exclusive  in- 
formation by  some  prescience  or  sj'stem  of  crop  researches  of  their 
own,  and  so  large  a  philanthropy  irithal  that  they  hasten  to  make  it 
known  with  telegraphic  celerity.  In  others  they  seek  authoritative 
information  in  advance  of  its  promulgation.  Another  class,  with 
greater  facility  and  at  less  expensi,  invent  estimates,  claiming  them 
to  be  official  and  exclusive,  for  injtant  use  at  the  exchange.  Rarely 
they  may  be  good  guesses;  genenlly  they  bear  little  resemblance  to 
the  results  they  assume  to  present  in  advance;  always  they  ar^  con 
scienceless  falsehoods  in  their  prAense  of  origin.  Isiot  unfrequently 
on  the  9th  of  the  month  some  oiB  in  speculative  circles  attempts  to 
trade  on  data  assumed  to  reprsent  tne  tenor  of  the  report  of  thq 
Statistician  of  this  Department  m  the  10th.  Never  have  any  such 
data  been  obtained  from  this  ofljbe  within  the  knowledge  and  belief 
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of  the  present  incumbent.  It  would  be  quite  as  practicable  to  guess 
successiuUy  the  result  as  to  obtain  it  of  any  subordinates  of  the  office. 
There  is  also  a  class  of  speculators  whose  estimates  of  crop  condi- 
tions are  supposed  to  coincide  with  their  interests,  who  are  constantly 
sclking  to  impress  iheiv  views  upon  the  Statistician,  and  sometimes 
upon  the  Commissioner.  Some  may  be  unconscious  of  the  bias  which 
swf-interest  inevitably  gives  their  views,  and  sincere  in  their  depre- 
dation of  the  estimates  which  they  deem  so  viciously  destructive  to 
the  farmers  income  (if  they  want  nigh  prices),  or  so  inimical  to  the 
welfare  of  the  great  body  of  consumers  (if  they  want  prices  low);  but 
it  exists,  as  is  evident  at  the  time,  and  proved  triumphantly  when 
the  records  of  crop  distribution  show,  as  they  usually  do,  that  the 
estimates  of  the  Department  are  very  nearly  correct. 

WHAT  DOES  100  MEAN  ? 

Inquiry  is  often  made,  by  persons  who  have  given  little  attention 
to  crop  reporting,  as  to  the  basis  or  unit  of  percentage  returns.     It  is 
simply  the  application  ^f  the  decimal  system  used  in  tne  United  States 
as  tne  measure  of  money,  and  in  France  in  the  metric  system,  to  the 
accurate  expression  of  crop  estimates.     In  comparisons  of  area  with 
that  of  the  previous  crop,  100  represents  the  acreage  of  the  previous 
year.    In  product,  the  present  may  be  compared  with  that  of  the  pre- 
vious year,  or  ^ith  an  average  yield,  100  being  the  basis  in  each  case. 
In  reports  of  *' condition"  of  growing  crops,  100  is  the  standard  of 
fall  condition,  representing  perfect  nealthfulness,  exemption  from 
injury  f ix>m  insects  or  drought  or  other  cause,  with  average  growth 
and  development.    Condition  of  a  crop  can  never  go  above  100,  ex- 
cept from  one  cause,  unusual  or  extraordinary  development  and  vigor 
of  plant  which  more  than  counterbalances  any  deficiency  in  the  stand 
or  other  loss. 

As  a  rule,  the  existence  of  local  drought,  destruction  by  storm  or 

floods,  insect  injuries  and  blights,  one  or  more  of  those  various  causes 

of  reduction  of  yield  operates  to  reduce  the  average  of  condition  in 

tiie  latter  part  of  the  season.     Some  crops  are  more  liable  to  injury 

tiian  others.    Cotton,  for  instance,  in  the  most  northern  latituae  of 

its  production,  as  in  this  country,  nas  many  enemies.     It  is  a  plant 

^liat  needs  much  sunshine  and  nigh  temperature,  with  a  moist  but 

y^ot  saturated  soil,  and  therefore  an  evenly-distributed  rainfall.     It 

i^also  liable  to  destruction  by  several  distinct  species  of  insects. 

^therefore  the  averages  are  quite  sure  to  fall  after  tne  June  and  July 

ixivestigation,  as  the  results  of  fruiting  are  developed  sometimes  as 

low  as  66  in  October  in  the  worst  years.    The  average  of  ten  years 

>ast  is  80. 

What  does  the  condition  100  mean  in  bushels  or  bales  ?    This  is 
ften  the  imi)atient  question  of  one  who  wants  a  prediction  of  the 
^arvest,  who  is  determined  to  know  what  the  fruit  will  be  before  the 
•blossom  has  appeared.     It  is  easy  to  say,  for  any  region  or  State,  what 
^  full  crop  as  represented  by  100  should  produce,  as  ascertained  by 
^^^■^ecords  of  past  production  compared  with  the  harvest  averages  of 
^feach  year.    It  is  easy  to  calculate  the  present  expectation  from  any 
^i^ported  average.    But  the  crop  does  not  remain  stationary,  causes 
of  loss  are  developed  from  month  to  month,  and  the  final  result  is 
^^low  100,  perhaps  much  below ;  and  instead  of  comparing  the  prod- 
uct with  the  latest  average,  inconsiderate  persons  often  insist  on  com- 
paring it  with  the  recora  of  an  earlier  month.    There  \a  xio  ti^A  cA 
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this  nnf air  conrparison ;  it  comes  from  haste  and  want  of  considera- 
tion. Experts  m  crop  statistics  find  no  diflBculty  in  making  accurate 
comparisons.  Mr.  Ellison,  of  Liverpool,  the  commercial  authority 
as  to  the  cotton  movement,  hos  said  that  he  is  alwavs  able  to  deter- 
mine quite  accurately  the  extent  of  the  cotton  crop  irom  our  rec^ 
of  averages  of  condition ;  and  yet  cotton  is  the  most  difficult  of  all 
the  crops  to  forecast,  because  it  is  a  plant  that  retidns  in  cultivation 
soi^ethmg  of  its  natural  perennial  character,  and  continues  to  grow, 
blossom,  and  fruit  till  it  is  destroyed  by  frost,  the  aggregate  result 
thus  depending  on  the  length  of  tne  season.         » 

We  answer  xne  inquiry  as  to  what  100  means  in  reports  of  condi- 
tion, that  in  a  county  where  a  full  crop  of  com  is  30  bushels,  100 
means  a  prospect  for  a  crop  of  30  bushels ;  90,  an  expectation  of  27 
bushels ;  70,  of  21  bushels;  and  in  similar  proportion  witii  other  per- 
centages. If  the  county  is  one  in  which  20  bushels  is  a  full  crop,  90 
means  a  prospect  of  18  bushels.  There  are  districts  where  40  bushels 
may  be  taken  as  a  full  crop ;  in  such  lands  75  would  mean  30  bushels. 
In  wheat  there  are  regions  where  8  bushels  may  be  indicated  by  100, 
and  other  districts  where  it  may  promise  20  bushels.  In  these  in- 
stances 75  would  mean  6  and  15  bushels,  respectively. 

The  equivalent  yalue  of  100  in  a  general  crop  average  must,  there- 
fore, be  calculated  with'painstaking  accuracy  and  thoroughness  from 
the  iocal.equivadent  values  which  are  elements  of  this  national  aver- 
age. Should  the  acreage  of  one  year  contain  a  largeif  projwrtion  of 
poor  lands. than  another,  100  wotdd  mean  less  in  conseouence.  It 
seem£(  almost  trivial  to  dwell  upon  a  point  that  a  school-ooy  in  pri- 
mary mathematics  should  plainly  see;  yet  there  are  persons  who 
Cannot  apparently  understand  why  100  should  not  mean  as  many 
bushels  for  wheat  as  for  com,  or  why  it  should  have  a  different 
measure  in  different  States.  Occasionally  a  newspaper  writer,  with 
only  slightly  bucolic  leaning,  meets  with  the  same  imaginary  difS- 
culty,  and  proceeds  to  criticise  what  he  fails  to  understimd  through* 
a  fault  all  his  own. 

Some  have  suggested  a  report  in  bushels,  tons,  bales,  &c.  Aside 
from  the  incongjruity  of  reporting  results  or  the  harvest,  when  only 
condition  of  an  immature  crop  is  mtended,  it  would  be  impracticable. 
The  direct  estimates  of  yield  per  acre,  even  when  made  at  the  time 
of  the  harvest,  are  usually  inaccurate,  being  almost  invariably  too 
high,  whether  from  pride  in  local  fertility  or  from  undue  prominence 
given  to  the  areAs  or  the  best  cultivators.  There  is  less  of  inaccu- 
racyi  less  of  unconscious  bias,  in  the  percentage  returns  of  condition 
on  the  basis  of  perfect  healthfulness  and  medium  growth.  The  ex- 
periencJe  of  this  oflBlce  is  opposed  to  the  substitution  of  bushels,  &c., 
for  percentage  of  full  condition  in  the  reports  of  the  status  of  grow- 
ing crops. 

THB  OLD-FASHIONED  PLAN. 

Thte  old  method,  the  newspaper  plan  of  crop-reporting  in  vogue  so 
long  and  still  practiced  in  some  quarters,  has  little  of  system  or 
science  to  recommend  it;  yet  it  assumes  to  have  a  standard  of  com- 
parison which  is  an  "average"  crop.  Really  an  average  crop  is  a 
true  average  6t  the  actual  cr6ps  or  a  s6rie*  of  years.  Ten  years 
ought  to  suffl&e  as  a>ba&is  of  avetagd,  thoiigh  probably  a  truer  arer- 
age  would  require  fifteen  or  twenty.  In  this  Department  the  average 
of  any  ten  years  is  found  to  be  very  close  to  that  of  any  other  similar 
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jeriod.  In  wheat  it  varies  little  from  12  bushels  per  acre,  usually  a 
fraction  above  in  any  period  taken.  Com  vanes  little  from  26 
bushels.  Yet  there  is  a  confusion  of  ideas  of  this  term  ''average.". 
Some,  instead  of  reportiag  the  average  of  all  cyops,  good  and  bad, 
refer  to  an  ideal  standard  of  production;  a  full  crop,  represented  by 
100,  as  in  our  basis  of  condition.  In  the  course  of  time  averages  may 
change  with  improved  cultivation,  but  the  constant  enlargement  of 
area,  Dy  extension  of  settlement,  prevents  much  change  in  the  United 
States. 

Having  decided^  on  what  is  an  average,  the  old-style  reporter  makes 
his  returns.  Insllead  of  precision  of  expression,  capable  of  exact 
mathematical  rendering,  ne  reports  in  language  like  this:  Barely 
average;  fairly  good;  moderate;  middling;  light;  variable;  very 
poor ;  indifferent ;  promising ;  much  above  average ;  very  good ; 
beavy  crOT) ;  and  every  imaginable  form  of  expression,  utterly  im- 
possible or  formulation  in  figures,  because  nine  men  out  of  ten  might 
jive  a  different  percentage  value  to  nearly  all  of  them.  If  every  re- 
porter were  infallible  in  judgment,  his  form  of  expression  can  never 
ie  interpreted  by  others,  ana  therefore  what  is  true  in  his  judgment 
8  false  as  rendered. 

This  is  so  notably  the  case  that,  unless  the  compiler  makes  a  false 
)retense  of  an  ability  to  interpret  language  that  is  inexpressible  in 
igures,  he  contents  himself  with  arrangement  of  returns  in  three 
lasses:  one  an  *'  average,"  one  above  it,  and  one  below.  All  that  such 
•etums  can  show,  therefore,  is  whether  a  larger  number  of  persons 
eport  "above"  than  the  number  reporting  below.  Should  80  per- 
ons,  for  instance,  report  a  prospect  above  average  and  70  a  lower 
ondition,  it  would  popularly  be  assumed  that  the  crop  was  slightly 
rbove  average.  It  might  be,  unless  the  70  below  average  represented 
^  larger  area  or  rate  of  yield  than  the  80,  in  which  case  the  returns' 
rould  reallv  indicate  less  than  an  average  crop.  As  there  is  nothing 
0  indicate  now  much  above  or  below  an  average  a  return  may  be,  it 
3  impossible  to  know  whether  the  80  returns  mean  as  much  as  the  70. 
lo  this  form  of  return  is  nearly  meaningless.  It  is  not  sufficiently 
[efinite;  it  does  not  express  such  discriminative  judgment  as  is  quite 
)Ossible  to  render.  Some  reporters,  aware  of  this  absurdity,  esti- 
oate  in  definite  proportions:  naif,  two-thirds,  or  three-fourths  of  an 
average  crop.  This  is  correct  in  principle,  but  not  sufficiently  close; 
t  is  only  a  little  less  absurd;  for  any  man  of  good  judgment  ought  to 
>e  able  to  estimate  within  5  per  cent,  of  the  truth,  and  to  discrimi- 
late  more  accurately  than  by  jumps  of  15  to  25  per  cent,  in  an  esti- 
nate. 

Such  indefiniteness  of  expression  results  from  these  clumsy  methods, 
vhich  foster  carelessness  and  inaccuracy  in  crop  estimates.  This 
oose  and  worthless  method  of  reporting  has  had  its  day,  and  should 
>e  discarded. 

It  can  be  demonstrated,  from  experience  with  statistical  returns, 
>ven  when  they  are  mathematically  and  accurately  rendered  and  con- 
lolidated,  that  there  is  either  tendencjrto  make  a  full  crop  the  "aver- 
se" crop,  or  else  to  make  the  comparison  with  an  "average"  stand- 
tfd  somewhat  too  low.  There  is  a  practice  out  West  of  comparing 
^th  a  five  years'  average,  i,  e.,  the  real  average  of  the  good  and  bad 
JTops  of  the  last  five  years;  which  would  be  an  abnormally  low  aver- 
H^e  in  the  case  of  com  and  wheat  from  1880  to  1886.  As  a  matter  of 
fact,  half  of  such  returns  appear  to  be  made  on  the  baeds  of  a  full 
crop  instead  of  ain  average  of  several  more  or  less  crippVea  \x&ir^^^\;^. 
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making  a  bad  showing  and  tending  to  a  constantly  declining  pro* 
duct.  The  State  returns  are  from  this  or  similar  cause  of  declension 
usually  10  per  cent,  too  low.  This  is  so  in  other  countries  and  bv  vari- 
ous methoas.  F6r  instance,  the  Agricultural  Gazette  of  London  for 
August  16,  1886,  makes  the  following  report  of  harvest  estimates,  the 
figures  representing  the  number  of  returns: 


Returns. 


Wheat. 


Orer  average 

Avera^ 

Under  ayerage 

Total  mnnber  of  returm 


11 

62 

148 


ai8 


Barley. 


4$ 
6B 

m 


Oats. 


86 
100 


Beans. 


51 
10 

m 


188 


FlMi 


61 
40 


lar 


Reducing  these  returns  to  their  percentage  values  (on  the  basis 
of  numbers  alone,  without  reference  to  area  represented  by  each  re- 
porter), we  have  for  wheat  5.2  per  cent,  of  them  over  average,  24.5 
Eer  cent,  average,  and  70.3  under  average;  a  very  bad  showing,  seven- 
mths  being  under  average,  and  the  remainder  scarcely  more  than 
average. 

This  for  a  single  year.  The  returns  of  a  series  of  years,  if  aver- 
aged, should  give  a  statement  in  which  the  percentage  of  returns 
"above"  and  "below"  should  be  equal.  The  same  paper  gives  the 
data  for  such  a  test,  eight  consecutive  annual  returns^  of  wheat  as 
follows: 


-SI  1 


iiiSS 


r^j. 


Years. 


187« 

1890 

1881 

1888 

1888 

1884 

1S85 

1686 

Total 

Average  percentage 


Over. 

Average. 

1.0 

94.0 

18.5 

47.0 

7.6 

40.7 

10.8 

40.4 

8.8 

ao.8 

48.4 

48. 4 

50.4 

86.0 

5.8 

84.5 

188.7 

896.7 

17.0 

87.0 

Under. 


4»1 
48- « 

7<?-  * 


a6«^ 


e 

0 


Averaging  these  eight  years,  only  about  one-sixth  of  these  retum^^-^ 
are  above  an  "average,*'  while  nearly  one-half  of  all  are  below  aver:"**' 
age.    Conceding  eight  years  to  be  a  period  lon^  enough  to  constru<r^^ 
an  average,  this  result  upsets  the  accuracy  of  tne  returns  and  estaL^^ 
lishes  the  tendency  to  underestimate. 

The  percentages  of  all  other  crops  show  the  same  tendency  excep^*^^ 
those  relating  to  barley.     The  averages  for  the  period  are  as  follow* 


Oraps  reported. 


Wheat 
Barley 
Oats  .. 

i 

Avenged  the 


Over 


17 
88 
83 
88 
80 


Under 
average. 


Here  the  percentage ' '  under  average  "  for  the  period  is  nearly  doubli 
that  of  the  "over  average"  returns,  when  they  should  be  equal     T 
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^  i 
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the  basis  of  the  comparison  had  been  a  full  crop  (say  100  of  reports 
of  condition)  these  returns  would  have  been  substantially  cdlrect. 
We  are  therefore  forced  to  the  conclusion  that  the  reporters  regu- 
larly and  persistently  underestimate  in  comparisons  with  an  ''aver- 
age" crop:  that  the  real  basis  of  their  comparison  is  a  full  crop. 

In  the  Mark  Lane  Express  for  August  23  there  is  a  statement  of 
crop  returns  made  to  that  paper,  accompanied  by  a  record  of  returns 
for  ten  years,  making  a  serious  under  average  for  the  whole  period. 
In  only  three  years  of  the  ten  is  there  an  "  over  average"  in  wheat, 
oate,  l>ean8,  and  peas,  and  only  four  in  barley,  while  there  are  seven 
under  average  years  in  all  except  barley.  The  number  of  reports  or 
"advices"  in  the  aggregate  oi  the  ten  annual  returns  is  16,418,  of 
which  33  per  cent,  are  average,  scarcely  20  over  average,  and  47  un- 
der average.  In  every  one  of  the  crojw  the  poor  returns  largely  out- 
numbered the  good,  as  follows: 


Ckt)p8  ropovtod. 


Wheat 

Birtey 

Otto 

Beios 

Fbm 

TotiO. 


AdTioM. 

Over 
average. 

8,888 
8,788 
8,751 
2,597 
2,474 

T98 
861 
786 
454 

879 

1,106 

1,887 

1,410 

788 

800 

16,418 

8,212 

5,486 

Under    • 
average. 

1,M4 
1,625 
1,006 
1,411 
1,295 

7,771 


The  meaning  of  this  is,  the  crops  have  been  greatly  "under  aver- 
age" in  the  aggregate  for  the  whole  period.  Either  tnis  is  an  under- 
estimate, or  ten  years  is  not  a  period  sufficiently  long  to  make  an 
average;  yet  it  is  a  grave  question  whether  a  test  of  twenty  years 
woula  not  show  the  same  result. 

It  has  been  a  question  on  this  side  of  the  Atlantic  whether  the 
yields  claimed  as  averages  for  the  several  crops  of  Great  Britain  are 
not  too  high.  In  this  country  there  are  acres  that  produce  over  50 
bushels  each  of  wheat,  while  the  average  for  the  whole  crop  may  not 
be  more  than  12.  It  is  known  that  there  has  been  no  verification  by 
census  of  the  British  product.  It  is  made  from  estimates  of  rate  of 
yield,  and  all  statistical  experience  in  this  part  of  the  world  shows 
that  any  set  of  returns  of  yield  will  make  too  high  an  average.  It  is 
feared  tnat  the  high  yields  of  Lawesand  Gilbert's  experimental  plots, 
and  of  other  reported  liberal  yields  on  individual  farms,  have  an 
undue  influence  m  estimates  of  averages.  If  a  census  of  yield,  like 
that  of  acreage,  should  include  every  holding,  and  be  returned  from 
actual  measurement,  it  is  very  probable  that  it  would  seriously  shat- 
ter many  fancied  averages,  as  it  has  done  in  this  country. 

CURRENT  CROP  STATISTICS. 


CORN. 

There  is  a  constant  tendency  to  enlargement  of  the  area  in  com. 
It  has  been  doubled  in  fifteen  years,  increasing  at  the  rate  of  two  to 
three  million  acres  annually.  The  reduction  in  values  has  little  effect 
in  arresting  extension  of  area  of  maize.  It  is  realized  that  meats, 
butter,  and  cheese  are  safer  and  more  profitable  surplus  products  than 
the  bulkier  raw  products  of  agriculture,  at  whatever  rates  such  prod- 
ucts have  been  or  are  liable  to  be  sold.    The  uses  oi  cotxv^sC^nwa- 
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OTIS,  Y^hile  wheat  is  restricted  to  thia  constimption  of  man.  This  dec- 
ade, so  far,  has  been  a  period  of  low  prodnction,  of  yield  below  the 
average.  Since  1880  there  has  been  only  a  single  year  (1885)  in  which 
the  crop  has  been  an  average  one.  The  yield  per  acre  has  been  lower, 
and  the  price  per  bushel  naturally  higher,  than  in  the  preceding  dec- 
ade, as  the  price  is  made  in  this  country,  by  the  pressure  of  the  home 
demand,  almost  uninfluenced  by  the*  foreign  demand,  which  is  small. 
and  controlled  by  the  economies  of  feeding,  and  therefore  restricted 
by  high  prices  in  this  country. 


Calendar  yean. 


1880 

1881 

1888 

}g ••• 

XCXM • .>•■■•*..>... 

1885 

1686 

Total..: 

Amntal  aTerage 

Annual  aTarage  for  preceding  ten 
yean 


BuiheU. 
1,717,464,548 
1,194,916,000 
l,617,0SB,10O 
1,661,066,805 
1,795,528,000 
1,986,176,000 
1,665,441,000 


11,477,587,588 


1,689,655,868 


1,184,486,954 


Ir 


I 


Aeret. 
68,817,842 
64,962,086 
65,659,546 
68,801,889 
69,688,780 
78,180,150 
75,694,906 


479,049,440 


68,485,684 


48,741,881 


•8 


I 


igv,n4.409 

789,482,170 
7«8,8e7,175 
658,051,485 
640,785,500 
685,074,680 
610,811,000 


4,707,886,519 


661,119,508 


604,671,048 


CfenU. 
89.6 
68.6 
48.4 
49.4 
85.7 
82.8 
86.6 


41.5 


42.6 


I 

< 


I 


it 


Btuheli 
«7.ff 
18.6 
M.6 
22.7 
26.8 
26.5 
22.0 


24.0 


27.1 


HON 
11  tt 
11  M 
961 
919 
809 
SOS 


995 


11  M 


Thus  the  average  value  per  bushel  for  seven  years  has  been  41.5 
cents,  against  42.6  for  the  ten  preceding  years:  arid  the  average  yidd 
per  acre  has  been  24.0  bushels,  against  27.1  Dushels  for  the  preced- 
ingperiod. 

There  is  a  considerable  difference  in  the  average  value  of  the  crof 
per  acre;  the  ooriiparison  standing  $9.96  per  acre,  against  $11.54  p^^ 


acre. 


DOMESTIC  DISTBIBUnON  AND  CONSUHPTION. 


The  annual  investigation  of  the  distribution  of  com  is  made  on  t_ 
1st  of  March,  and  includes  estimates  of  the  proportion  of  the  cro^ 
remaining  on  the  farm,  which  constitutes  the;inain  part  of  the  invi^ 
ible  supply;  the  "visible  supplv,"  in  commercial  phrase,  being  ihs^ 
stored  in  public  elevators.  Tne  returns  also  include  the  estimated 
shipments  oeyond  county  lines,  the  amount  left  within  county  bounds 
aries  for  consumption  or  surplus,  and  the  propoartion  deemed  merchant^ 
able,  showing  its  comparative  quality,  and  the  average  local  prices  or:^ 
merchantable  and  unmerchantable. 

The  crop  of  the  past  year,  now  in  course  of  distribution  and  con-^ 
sumption,  is  one  of  reduced  yield,  producing  less  than  the  average  oB 
26  bushels  by  nearly  4  bushels,  though  the  acreage  was  larger  ih^d^ 
ever  before,  and  the  product  only  four  times  exceeded  in  volume — ir0 
1879  and  1880  and  in  1884  and  1885.  It  is  one  of  a  series  of  six  crope^- 
of  which  only  one  yielded  slightly  above  the  average.  These  were^ 
preceded  by  six  crops  all  above  26  bushels  per  a,cre. 

The  amount  on  hand  at  this  date  varies  with  the  size  of  the  crop, 
especially  in  the  twelve  States  of  principal  production,  and  with  tne^ 
commercial  requirement,  of  which  the  nuctuating  foreign  demand  im 
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I  element.  The  proportion  left  on  the  farm  at  this  date  ranges 
ne-third  to  four-tenths  of  the  crop  in  different  years.  After 
>rt  crop  of  1883,  in  March,  1884,  the  farmers'  surplus  was  33  per 
md  after  the  great  crop  of  1885,  last  March,  it  was  almost  40 
it.  The  present  surplus  is  36.2  per  cent.,  almost  exactly  the 
s  that  of  the  1882  crop,  which,  was  a  trifle  larger  in  proportion 
ilation  than  that  of  last  year.  The  present  remainder  would 
ewhat  smaller  but  for  the  large  crop  of  the  previous  year,  from 
a  larger  quantity  of  old  com  than  usual  must  enter  into  this 
3.  Out  correspondents  are  directed  to  make  the  last  crop  the 
f  the  i>ercentag:e  of  sxirplus,  including  in  such  surplus  all  the 
•emaining,  of  whatever  crop. 

understood  that  the  quantity  of  com  required  for  consumption 
m  absolute,  invariable  quantity,  other  feeding  material  being 
ith  com,  and  if  necessary  as  a  partial  substitute  for  it:  and  yet 
mtity  used  from  the  time  of  harvest  to  the  1st  of  March  has 
ried  as  much  as  thp  size  of  the  respective  crops.  The  follow- 
ktemeni  is  a  comparison  of  the  amoxmt  thus  used  and  the  sur- 
r  five  years: 


* 

Marohl- 

Prodtioi. 

• 

OnhAod 
March  1. 

Consumed  or 
distributed. 

••••••••■•••••••••••••■••••••••••• ^« •••••••••• 

BuMhels. 
1,616,996,100 
1,661,000,000 
1,796,000,000 
1,986,000,000 
1,666»000,<X)0 

BtLaJiela. 

687,^65,943 

512,000,000 

876,000,000 

778,000,000 

603,000.000 

• 

BuaheUi. 

1.029,580,157 

1,089,000,000 

1,120,000,000 

1,168.000,000 

1,068,000.000 

•• 

........***>««•.    a4**A>*.«....*akaa«a*«Aa*>««.> 

;  in  years  of  nearly  average  crops  the  amount  *  ^consumed  or 
ated '*  to  this  date  is  comparatively  uniform,  slightly  exceed- 
00^000,000  bushels,  while  the  large  crops  of  1884  and  1885.  sold 
prices,  were  consumed  in  larger  proportion.  The  rate  oi  con- 
on  to  date  is  smallest  in  the  South  (68.1  per  cent.),  which  is 
the  same  as  in  18^4  and  1885,  and  more  than  in  1886.  The 
feeding  there  is  les^  for  two  reasons,  climate  and  limited  com- 
j  for  meat-making.  The  use  of  com  in  the  plowing  and  cul- 
g  season  is  larger  proportionally  than  in  any  other  section  of 
mtry,  causing  a  large  consumption  of  maize  for  work  animals 
n  March  and  July. 

seen  that  67  per  cent,  of  the  Marcb  remainder  is  found  in  the 
m  States,  where  nearly  71  per  cent,  of  the  crop  was  grown, 
cnmercial  purposes  this  section  practically  represents  the  crop, 
iwelve  States,  from  West  Virginia  to  Nebraska,  inclusive,  may 

further  limited  to  seven,  known  as  the  corn-surplus  Statiss,  as 
y  States  that  make  any  material  contribution  to  the  commer- 
pply.  The  quantity  on  hand  in  these  States  is  less  by  137,- 
'  bushels  than  at- this  date  last  year,  while  the  product  ot  those 
was  240,000,000  bushels  greater  in  1885  than  in  1886.  The 
by  on  hand  in  those  States  has  averaged  for  five  years  378,000,- 
mels,  or  34> 000,000  bushels  more  than  the  present  remainder, 
requirement  is  annually  increasing,  the  present  farmers'  sup- 
comparatively  low,  and  the  price  must  be  considered  too  low 

quantity  available,  unless  a  large  allowance  is  to  be  made  for 
3sent  depressed  status  of  prices.     The  following  exhibit  may 
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be  considered  a  fair  comparative  statement  o£  the  commercially  ayail- 
able  maize  at  this  date: 


states. 

1884. 

1886. 

1886. 

1887. 

Ohk) 

Bushels. 

16,447,600 

28,686,000 

61.118,806 

40,710,060 

46,406,500 

72,576,878 

41,624,340 

P.ct 
21.0 
80.0 
80.0 
24.0 
80.0 
42.0 
41.0 

Bushels. 
81,606,410 
87,712,690 
80,600,690 
>6, 068, 000 
66,200,600 
70,770,000 
64.046,000 

P.ct 
87.0 
86.0 
88.0 
88.0 
88.0 
42.0 
46.0 

Bushels. 
42,606,700 
50,167,720 
107,600,200 
02.148.480 
70,860,060 
60,188,200 
68,841,700 

P.ct. 
88.0 
88.0 
40.0 
88.0 
36.0 
38.0 
46.0 

Btuhels. 

88,871,400 

48,054,150 

77.688,680 

60,664,100 

43,112,700 

40,547,840 

46,686,470 

P.d. 

87  0 

lUinob 

870 

Iowa 

aoo 

Miasouri 

Kanwif   ..... 

ao.o 
jteo 

Nebraska 

ti.0 

•  •  •  • 

ToUl 

808,666.888 

81.6 

487,000,050 

87.8 

481,  n8, 000 

88.8      844,908.8» 

Si4 

LOCAL  DISTRIBUTION. 


These  estimates  separate  that  portion  of  the  crop  intended  for  con- 
sumption from  that  shippjed  or  to  be  shipped,  or  the  home  consump- 
tion from  the  commercial  supply.  The  aggregate  distribution 
always  approaches  or  slightly  surpasses  an  aggregate  of  three  hun- 
dred million  bushels. 

Stock  on  Jiand  March  1, 18S7,  with  local  consumption  and  shipment. 


Btotei  and  Towltetioa. 


Maine 

NewHaxnpdiire 

Vermont 

MasBachusettB.. 
Rhode  Iflland... 
Connecticut . . . . 

New  York 

New  Jeney 

Penn^lvania . . . 

Delaware 

Maryland 

Virginia 

North  Carolina . 
South  Carolina . 

Georgia 

Florida 

Alabama 

MiflBisBippi 

I/OqifiM*"f^ 

Texas  

Aiicansas 

Tennessee 

West  Virginia  . . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New  Mexico . . . . 

Utah 

Washington 

Total 


Crop  of  1866. 


Bushels. 
969.000 

1,864,000 

2,058,000 

1,988,000 
406,000 

1,992,000 
22,426,000 

9,418,000 
40,646,000 

8,590,000 
15,089,000 
82,798,000 
27,215,000 
18,818,000 
81,197,000 

4,597,000 
28,893,000 
25,507,000 
14,640,000 
69,218,000 
42,140,000 
78.314,000 
15,194,000 
88.758,000 
96.204,000 
27,635,000 
118,795,000 

ao»,8iH,rjoo 

38,493,000 

19,905,000 

196,847,000 

143,709,000 

126,712.000 

106,129,000 

4,262,000 

178,000 

22,000 

938,000 

67,000 

16,806,000 

42,000 

22,000 

978,000 

267,000 

88,000 


1,665,441,000 


Stook  on  hand 
Mardi  1,1887. 


Bushels. 

886,960 

631,960 

884,940 

615,040 

142,800 

097,200 

8,746,140 

8,861,880 

15,001,660 

1,436,000 

6,015,600 

14,428,920 

11,480,800 

6,82r,200 

14,360.620 

2,262,580 

18,001,850 

11,988.290 

6,784.400 

24,221,560 

18,541.600 

80,058.740 

6,229,540 

31,952,880 

83,671,400 

8,843,200 

43,954,150 

77,632,660 

7,408,180 

6,767,700 

59,654,100 

43,112,700 

40,547,840 

45,635,470 

1,278,600 

ft3,040 

6,880 

887,680 

18,760 

6,215,660 

12,600 

7,260 

311,360 

82,770 

23,760 


608,344,660 


P.ct. 
84.0 
89.0 
48.0 
82.0 
86.0 
86.0 
89.0 
41.0 
87.0 
40.0 
40.0 
44.0 
42.0 
40.0 
46.0 
49.0 
46.0 
47.0 
46.0 
85.0 
44.0 
41.0 
41.0 
86.0 
35.0 
82.0 
87.0 
87.0 
26.0 
34.0 
30.0 
80.0 
82.0 
48.0 
30-0 
18.0 
29.0 
36.0 
28.0 
38.0 
80.0 
38.0 
32.0 
31.0 
27.0 


86.2 


Oonsumedin 

the  county  where 

grown. 


Bushids. 

079,110 

1,860,860 

2,087,420 

1,902,780 

408,920 

1,07S,O6O 

21,763,220 

8,198,660 

86,066,060 

2,690.700 

10,(S7,800 

89,185.770 

24,765,660 

12.918,460 

29.949,120 

4,821,160 

97,160,420 

24,741,790 

14,847,900 

62,291,700 

40,093,000 

57,184,920 

13,674,600 

76,444,300 

75,039,120 

24,595,150 

69,096,260 

157,363,500 

26,498,490 

10,108,800 

169,019,950 

129,388,100 

101,869,600 

61,664.820 

3,760,660 

172,660 

90,900 

760,160 

65,660 

18,906,400 

40,740 

21,840 

024,860 

213,000 

86,240 


1,376,800,100 


P.ct. 

09.0 

09.0 

99.0 

00.0 

99.0 

90.0 

97.0 

87.0 

80.0 

78.0 

70.0 

80.0 

01.0 

97.0 

96.0 

94.0 

04.0 

07.0 

06.0 

90.0 

96.0 

78.0 

90.0 

85.0 

78.0 

69.0 

75.0 

75.0 

98.0 

06.0 

85.0 

90.0 

80.0 

58.0 

88.0 

97.0 

96.0 

ft2.0 

96.0 

86.0 

97.0 

97.0 

95.0 

80.0 

98.0 


Sh^iped  out  oC 

the  county  whew 

grown. 


82.7 


Bushels. 

0,600 

18.640 

20,660 

19.220 

4.080 

19.090 

872,780 

1.294.840 

4,460,060 

069,800 

4,&ll,7tX) 

8,607,280 

2,449,860 

899,540 

1,947.880 

275,820 

1,788,680 

765,210 

292,800 

6,»i;300 

2,107,000 

16,129,060 

1,519.400 

18,818,700 

21,164,860 

3,099,860 

29,606,780 

52,464.500 

1.904.610 

706. 3D0 

29.827.060 

14,870.000 

25,842,400 

44,874,180 

611,440 

5,840 

1.100 

166.840 

1,840 

1,606,600 

1,260 

660 

48,660 

58.400 

1.760 


266,640,900 
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The  estimates  of  distribution  show,  as  usual,  that  little  more  than 
one-sixth  of  the  crop  goes  beyond  county  lines.  The  neifi^hborhood 
distribution  to  local  feeders  is  not  considered.  A  part  or  the  ship- 
ments go  to  more  distant  individual  buyers  for  consumption,  another 
portion  to  the  cities  of  the  West,  and  hoth  city  and  country  east  of 
the  Alleghanies,  besides  that  which  is  exported  to  foreign  countries, 
which  is  only  about  3  per  cent,  of  the  crop.  Excepting  Tennessee 
and  Kentucky  and  the  seven  States  above  named,  tnere  is  no  State 
in  which  the  movement  amounts  to  10,000,000  bushels.  Nebraska 
stands  next  to  Illinois  in  this  record  of  distribution,  and  Iowa  and 
Indiana  are  next  in  prominence. 

The  following  statement  makes  a  comparison  by  sections  of  this 
distribution,  showing  that  one-fifth  of  the  product  of  the  West  has 
been  handled  commercially,  while  about  one-tenth  has  been  dis- 
tributed in  the  Middle  and  Southern  States: 


tm. 

1887. 

Sectkni. 

Retained  for  ooimty 
consumption. 

Distribution  be- 
yond county  lines. 

Retained  for  county 
consumption. 

Distribution  be- 
yond county  lines. 

HevEoriand 

wddiTr. 

Bu$heU, 

8,688,880 

76.198,480 

864,744,810 

1,140,186,770 

8,400,040 

16,019,190 

P.et 

99.7 

90.8 

90.2 

70.8 

85.5 

89.8 

ButMU. 

87,870 

7,711,580 

88,681,090 

888,187,280 

578,960 

1,911,810 

P.ct 
0.8 
9.2 

9.8 
20.2 
14.5 

10.7 

BuihsU 

8,646.670 

68,668.680 

887,486,510 

942,102,680 

8.988.880 

16,060.800 

P.ct. 

99.0 

90.4 

89.8 

79.8 

88.4 

88.1 

Biuhelt. 

87,880 

7,826,870 

40.440,490 

838,006,820 

516,780 

2,178,610 

Pet. 
1.0 
9.6 

Bootbfirn 

10  7 

Western , 

20.8 

Pidflc 

11.6 

NeradA,     Colorado, 
oad  Territories 

11.9 

Total 

1.699.177,480 

88.6 

886,996,580 

17.4 

1,876,800.100 

82.7 

288.610,900 

17.3 

The  distribution  of  the  crop  of  1886  to  date  is  less  than  the  ship- 
ments of  two  years  ago  by  only  10,000,000  bushels,  though  the  crop 
of  1884  was  much  larger. 

PROPORTION  MERCHAKTABLB. 

The  crop  of  1886  ripened  well,  with  very  little  frosted,  and  only 
14  per  cent,  from  any  cause  deemed  unmerchantable.  The  propor- 
tion of  sound  com,  commercially  designated  as  **  merchantable,"  was 
86  per  cent.  Two  years  ago  the  crop  was  even  better  ripened,  aver- 
aging 89  per  cent,  merchantable.  The  great  crop  of  1885  was  slightly 
below  average  in  quality,  as  only  78  per  cent,  was  estimated  mer- 
chantable, from  frost  and  other  causes.  The  crop  of  1883  suffered 
severely  from  frost,  only  60  per  cent,  being  merchantable,  instead  of 
80  in  an  average  year. 

The  largest  proportion  of  the  crop  consumed  at  this  date  is  on  the 
Pacific  coast  and  in  the  Territories,  but  the  quantity  is  so  small  that 
the  fact  has  little  significance. 

The  Western  States  uniformly  show  the  highest  rate  of  consump- 
tion and  the  largest  proportion  of  the  crop  consumed,  with  the  above 
unimportant  exception.  This  is  due  to  feeding  for  meat,  mutton,  and 
milk.  The  Eastern  States  stand  next,  and  the  Middle  States  next  to 
the  cotton  belt.  It  is  also  imderstood  that  shipments  eastward  are 
from  this  region. 

The  average  consumption  of  the  past  crop  to  date  is  63.8  per  cent. ; 
for  five  years,  63. 2  per  cent.  Thus  the  average  consumption  to  "SitaxcJft. 
is  ordinary;  a  very  little  less  than  two-thirds  oi  the  cxo^.    T\i^  i<^- 
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lowing  statement  shows  the  proportion  used  for  five  years,  by  sec- 
tions: 


KewEngknd 

Middle 

Southern 

Western 

Pacific 

Nevada,  Colorado,  and  Territoriee 


1888. 


Pw  C0tlf . 
70.2 
OS.  6 
56.5 
66.2 
74.0 
66.0 


1881 


PtT  otnt, 
60.2 
66.2 
56.6 
69.3 
70.7 
70.8 


1886. 


OBtlt. 

02.9 
68.4 
58.6 
63.3 
60.4 
65.5 


1880. 


Per 


ceni. 

61.6 

59.8 

54.6 

Gl.G 

68.4 

63.8 


vm. 


Percent 

fi8.S 

61.8 
58.1 
65.6 

er.o 


The  following  statement  shows  the  remainder  in  the  hands  of  the 
farmers  each  year,  averaging  about  640,000,000  bushels,  or  37,000,000 
bushels  more  than  the  quantity  now  on  hand: 


PoOOOHH 


New  Engtond 

Middle 

Southern 

Western 

Pacific 

Nevada,  Colorado,  and 
Territories 

Total 


1884. 


Bushele. 

2,843,890 

21,890,706 

187,922,081 

846,771,467 

760,128 

8,006,962 


612,  »4, 008 


P.ct. 

33.8 

31.8 

41.4 

30.7 

28.3 

20.8 


88.0 


1885. 


Btuhelt. 
8,182.944 

29,712,800 

144,798,860 

490,021,960 

1,966,920 

6.678.190 


675.910.004 


P.ct. 

87.1 

36.6 

41.4 

36.7 

89.6 

84.5 


87.6 


1886. 


BueheU, 

8,844,420 

84,166,780 

178,606,840 

648,064,060 

1,258.400 

6,607,470 


778,046.490 


P.ct. 

88.4 

40.7 

45.4 

88.4 

81.6 

86.7 


89.0 


1887. 


BtuheU, 

8,906.200 

29,040,170 

158,854,600 

405.409,820 

1,810,640 

0,010,220 


008,344,660 


P.d. 
».7 
88.S 
41.9 
314 
S9.5 

SIO 


N.t 


The  proportion  of  the  merchantable  and  unmerchantable,  respect- 
ively, in  recent  years,  has  been  as  follows: 


1868. 

1881 

188((. 

1888. 

Per  eeni. 
60 
40 

Per  oeiit. 

89 
11 

Per  CBtit. 
78 
22 

^^85 

Unmerchantable « 

14 

Proportion  and  value  per  bushel  and  total  value  of  merchantable  and  unmerchant- 
able com. 


StatM  and  TerrttorlM. 


Maine 

New  Hampabire. 

Vermont 

Massachusetts . . . 
Rhode  Island . . . . 

Connecticut. 

New  York 

New  Jersey 

Pennsylvania...., 

Delaware , 

Maiyland 

Virginia , 

North  Carolina., 
South  Carolina . 

Oeoivia. 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas  

Arkansas 

TeiineHsee 

Wft^t  Virginia . . 


Merchantable. 


761,680 
1,086,640 

1,749,300 

1,710.580 
808,  l:» 

1,603,200 
18,887,K40 

8,193,6(W 
84,057,800 

8,150,200 
lS,»i4,7l0 
96,284,400 
iB,  316, 900 
11,586,660 
87,458.300 

4,(45.800 
26,008,700 
22,»5t>.3»X) 
12,444,000 
52,001.8rtO 
37,ftW,aX) 
66.715,740 
12,762,960 


Price 

per 

busheL 


CenU. 

74 
75 
71 
70 
74 
68 
61 
53 
61 
46 
46 
62 
68 
64 
64 
75 
04 
62 
60 
68 
62 
43 
45 


Vahia. 


DoUare, 
563,683 
777,480 

1,242,008 

1,197,406 
268,700 

1,151,876 
11,491,062 

4,a42,(>40 
17,869,478 

1,453,282 

6,156,967 
13,641,888 
14,059,269 

7,415,462 
17,570,150 

8,0;M,020 
16. 042. 368 
14,2;i>.9()0 

7.4ti6,400 
33. 139, 184 
10. 721,. 520 
28,(V<r,768 

6,743,382 


Unmerchantable. 


Buiheli, 


«7,470 

42 

827,800 

40 

808,700 

36 

211,420 

88 

44,*«) 

84 

298,800 

32 

8.668,160 

80 

1,224,340 

81 

6,487,200 

27 

480,800 

SB 

1,654.290 

27 

6.558,600 

S9 

4,808,700 

80 

1.731,840 

85 

8,743,640 

83 

551,640 

81 

«.880,;*10 

80 

2,550,700 

80 

2,196,000 

80 

16.611,120 

88 

4.214,01X1 

20 

6,.'S98,260 

25 

8,481,010 

26 

Price 

per 

bushel. 


Cente, 


Yalne. 


DoUan 

96. 
180,1 
111,1. 
69.? 
15.2 
95.  o: 
l,076.4i^ 

879,; 

1.751. 

ia».ffi^ 

446.65^ 

1,901,99^ 

1,469,61^ 

606,96iS5 
1.286. 

171,] 

806.  '<v    ^ 

765.21'J 

668,  aii^ 

5.481,67^ 

1,222,06-^ 

1,649.56^ 
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■  udlWittoriM. 

BudMli. 

t^ 

yahw. 

mdMla. 

PriOB 

▼•his. 

TT,n9,tfD 

Ji 

1 

IB 

i 

so 

40 

er 

TO 

8,1S0.7» 

1 it' tea 

19,840 

1  ,M,B«) 

4,648,810 
a.S88,«00 

111 
1 

Okiito. 
M 

1 

4fi 

1 

Ml 

! 

81 
80 

III 

sill 

ii 

fO,l»S 

1.488,Me,SU 

88.T 

«r.gei,»] 

ae,m,m 

».l 

S7,in^l4B 

E  OF  THS  OKOF, 


vaJne  of  the  crop,  on  the  basis  of  March  prices  of  merchant- 
id  unmerchantable  com  separately  eetimated,  is  thus  etated : 


valne  has  slightly  increased  in  some  districts,  mainly  depend- 

local  supply;  while  in  commercial  markets,  Chicago  notably, 
lue  of  December  ia  ecarcely  sustained,  thongh  the  decline  is 

small  fraction. 

value  of  merchantable  com  is  reported  S.7  cents  higher  than 

ago;  the  unmerchantable  at  3.1  cents  higher. 

farm  prices  (reported  in  December)  averaged  36.6  cents  per 
.  This  average  ia  higher  than  those  of  1877  and  1878,  and 
lose  of  1881  and  1886.  The  following  statement  includes  an- 
verages  for  principal  States  and  for  the  United  States: 

«tes.  isra.   1877.    itn.    101%    IB80.    lesi. 


372  REPORT  OF  THE  COMMISSIONER  OF  AGRICmiTURB. 

Compared  with  average  farm  prices  the  adnial  exi)ort  prices  are 
given  below,  the  years  named  being  fiscal  years  following  the  year 
of  production: 


Yean  ended  June  8(^ 


1877 
1878 
1870 
1880 
1881 


Price. 


10  68.7 
66.8 
47.1 
64.8 
66.2 


Yean  ended  June  80— 


PrfoQ. 


1888 
1888 
1884 
1886 
1886 


$0  66.8 
6S.4 
61.1 
U.0 
4J.8 


HXPOBTATION. 


The  exportation  of  com  as  grain  and  meal  amounted  to  only  about 
half  of  1  per  cent,  of  the  crop  in  1860.  During  the  next  ten  years 
it  averaged  little  more  than  1  per  cent.  Between  1870  and  1880, 
especially  in  the  latter  half  of  the  period,  when  the  harvests  of  West- 
ern Europe  (not  maize)  were  greatly  impaired  and  prices  of  all  feed- 
ing-stuffs hi^h,  exports  were  heavy.  The  annual  range  of  these  ex- 
ports was  quite  extraordinary:  from  about  2,000,000  bushels  in  1870 
to  nearly  100,000,000  in  1880.  This  difference  is  mainly  accounted 
for  by  the  fact  tnat  the  export  price  dropped  from  93  to  54  cents 
per  bushel.  With  an  increase  of  exportation  almost  fifty  fold  the 
price  was  about  half  as  high,  showing  now  little  influence  the  largest 
foreign  demand  ever  enjoyed  had  upon  prices.  The  following  s^te- 
ment  shows  how  much  com  and  corn-meal  in  its  equivalent  to  com 
have  been  exported  since  1880 : 


Yean  ended  June  80^ 


1881 

1888 

1888 

1884 

1886 

1886 

Total 

Annual  ayerage 

Annual  arerage, 
1871-'80 

Annual  arerage, 
1861-70 


Qoantttj. 


Value. 


OonL 


ButheU, 

91,808,176 

48,184,916 

40,686,896 

46,847,480 

61,884,416 

68,666,488 


886,417,854 


66,009,542 


68,648,470 
10,061,108 


HeaL 


ButheU. 

1,789,978 

1,166,768 

1,068,888 

1,011,116 

1,048,040 

1,174,184 


7,191,908 


1,196,661 


1,484,690 
1,018,701 


TotaL 


OonL 


B%uikeU, 

96,648,147 

44.840,668 

41,666,668 

46,858,606 

68,876,466 

64.829,617 


Dottan. 

60,708,609 

88,846,880 

97,756,088 

87.648,044 

88,006.868 

81,780,988 


848,609,168 


194,687.410 


67,868,198 


88,447,908 


55,078,160 
11,078,809 


88,188,619 
8,806,601 


MeaL 


DoUan. 

1,870,800 
994.801 
980,786 
818.789 
816,460 
858,870 


5,788,767 


056,461 


1,864,756 
1,866,976 


TMaL 


DoOan. 

si.nsn 

29,840,00 
88, 738,  W 
28, 466,783 
88,aU.» 
88,S«,S« 


800.498,177 


88.40iaa 


88,896,^^ 
9,4»,<" 


WHEAT. 

The  area  of  wheat  has  increased  50  per  cent,  since  1874,  when  ttJ^^^ 
country  passed  France  in  wheat  proauction,  and  assumed  the  6s^^ 
rank  in  wheat-growing  among  the  nations.  There  are  wheat  laiB-^ 
yet  to  occupy,  and  the  disposition  is  strong  to  extend  the  cultivation 
notwithstanding  the  necessary  reduction  in  prices  caused  by  a  pletho^ 
in  international  markets.  Tnere  has  been  a  halt,  however,  at  certu^^ 
points,  though  not  all  along  the  line  of  progress.  The  problem  ^ 
cheaper  proauction  commands  an  effort  at  solution  by  many  who 
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willing  to  adopt  a  slower  movement  in  extension  of  wheat-growing, 
e  following  stetement  shows  the  status  of  production  since  1870: 


CtkadKtjmn, 

Total  produc- 
tion. 

Total  area 
of  crop. 

Total  value  of 
crop. 

Average 

value 

per 

Average 

yield 
per  acre. 

Average 
value  of 

yield 
per  acre. 

Biuheli, 

496,649,868 

888,280,090 

501,186,470 

421,086,160 

612,766,000 

897,112,000 

457,218,000 

Acret, 
87,986,717 
87,709,020 
87,067,194 
86,466,698 
89,475,886 
84.189,246 
86,806,184 

DoUari. 

474,201,860 

466,880,487 

444,608,126 

888,649,872 

880,868,260 

876,820,890 

814,286,080 

CenU. 
96.1 
119.8 
86.2 
91.0 
64.5 
77.1 
68.7 

Buehele, 
18.1 
10.2 
18.6 
11.6 
18.0 
10.4 
12.4 

DcUare, 
$12  48 

12  12 

11  99 

10  52 

^ 

8  88 

8  05 

8  64 

IMal 

8,184,196.588 

269,680,889 

2,679,742,844 

aal  amerage 

447,742,870 

87,096,648 

882,880,886 

85.5 

12.1 

10  82 

lal  average  for  pra- 
ting ten  yean 

812,162,798 

85,187,414 

887,407,268 

104.9 

12.4 

18  00 

t  is  sometimes  assumed  that  the  yield  of  wheat  is  declininfl^  in  this 
intry.  ^  This  conclusion  is  not  warranted  by  the  facts.  The  aver- 
)  for  six  years  past  is  12.1  bushels  per  acre,  ranging  from  10.4  to 
5  annually.  Tne  average  of  the  preceding  ten  years  was  12.4. 
most  any  period  of  five  to  eight  years  has  heretofore  made  an 
jrage  very  slightly  exceeding  12  bushels.  The  older  wheat-grow- 
:  States  make  larger  averages  than  the  newly-settled  regions,  not 
iause  the  land  is  richer,  but  because  it  is  more  thorou^ily  culti- 
^  In  the  future,  as  rotation  and  thorough  culture  prevail,  the 
)rage  rate  of  yield  must  be  expected  to  increase,  as  it  nas  done  in 
ae  sections  already. 

TfbUe  the  vield  is  unimpaired,  the  reduction  in  price  has  been  seri- 
\  so  that  vhe  value  of  the  product  per  acre  has  been  only  $10.32 
linst  $13  for  the  preceding  decade,  a  reduction  of  more  than  20 
•  cent.,  nearly  20  cents  per  Dushel  of  the  farm  price, 
rhe  estimates  of  production  are  made  i^  advance  of  the  record  of 
isumption,  and,  of  course,  in  the  absence  of  the  requirements  of 
)  export  trade.  For  ei^ht  years  past  the  consumption  has  been 
culated  on  a  basis  fixed  oy  careful  tests,  and  the  distribution  has 
ravs  run  parallel  with  the  estimated  proauction,  with  the  slightest 
jsiole  discrepancy.  In  the  following  table,  including^  thp  crops 
de  since  the  last  census,  the  ag^egate  production  is  placed  at 
78,427,620  bushels,  and  tiie  distribution  makes  an  aggregate  of 
64,034,279  bushels.  This  leaves  an  apparent  surplus  of  about 
000.000  for  the  whole  period,  which  has  all  been  absorbed,  and 
)baDly  more,  by  losses  in  the  lakes  and  b^  fire,  showing  on  this 
lis  of  consumption  that  the  estimates,  wmch  are  often  held  by 
)culators  to  be  too  high,  are  really  somewhat  too  low,  though  re- 
rkably  close.    The  table  is  as  follows: 


Years. 

For  food. 

For  Med. 

Feroeot. 

ofezpor* 

tatloiL 

TotaldStM- 
butioD. 

■ 

BtuheU. 
888,280,090 
601,186,470 
421,086,160 
512,768,900 
867,112,000 

886.249,812 
266,  XN),000 
260,500,000 
266,  )00,000 
271,  X»,  000 

BtuheU. 

66,216,678 

68,770,812 

64,668,880 

66,266,289 

61,474,906 

BtuheU, 
121,802,880 
147,611,816 
111,684.182 
182,670,867 
94,666,794 

82 
29 
26 
26 
26 

BtuheU. 

412,867,774 

466,081,688  ' 

486,717,671 

468,886,606 

417,040,700 

Total 

8,178,427,620 

1,286,249,812 

260,410,419 

608,874,048 

2,164,064,279 

Average 

486,685,684 

267,249,962 

68,882,064 

181,974,810  \        ««^y    «a,^Cft,W^ 

374 


REPORT  OF  THE  COlOilSSIONER  OF  AGRICULTUBE. 


CONSUMPTION  AND  DISTRIBUTION. 

The  proportion  of  wheat  remaining  in  the  hands  of  farmers  March 
1,  1887,  is  estimated  at  26.7  per  cent,  of  the  volume  of  the  crop  of 
1886.  This  includes  all  on  hand,  whether  of  the  last  crop  or  any 
older  surplus.  This  is  slightly  less  than  the  average  proportion  for 
five  years  past.  Only  once  has  thd  record  been  higher  than  three- 
tenths;  it  was  33.1  March  1,  1885,  after  the  great  crop  of  1884.  In 
1883  it  was  28.5;  in  1884,  28.4;  last  March,  30.1  per  cent,  of  a  very 
small  crop.  The  crop  record  was  100,000.000  bushels  more  than  that 
of  1885;  the  farmers*  stock  March  1,  only  15^000,000  bushels  more 
than  that  of  the  preceding  March.  The  "visible  supply,"  or  com- 
mercial stock,  is  5,000,000  Dushels  more  than  last  year — 57,000,000 
against  52,000,000  bushels.  In  addition  to  these  sources  of  supply 
there  are  further  stocks  in  flouring-mills,  and  en  route  from  the  miU 
to  the  bakery  and  household  storerooms,  which  are  not  here  given. 
A  small  amount  may  be  on  mercantile  storage  between  the  farmer's 
bin  and  the  elevator  list  of  the  commercial  authorities.^  Were  such 
stocks  the  same  each  year  thev  need  not  be  considered  in  a  compara- 
tive statement.  As  to  the  milling  stocks,  it  is  evident  that  they  were 
greater  last  year  than  this.  Had  millers  stocked  up  as  in  the  autimm 
of  1885,  the  farmers'  stocks  would  doubtless  have  oeen  lower  than 
last  year. 

These  estimates  have  been  made  for  seven  years,  and  the  average 
in  farmers'  hands  has  been  129,000,000  bushels;  7.000,000  bushels  more 
than  the  present  stock.    The  figures  are,  in  round  numbers,  as  follows: 

BodMk 

1887 123,000,000 

1886 107,000,000 

1885 169,000,000 

1884 119,000,000 

1883..... 148,000,000 

1883 98,000,000 

1881 146,000,000 

8urplu$  and  diBtribution  by  groups  of  States, 


Seotiooi. 


New  England 

MlddliT; 

Southern 

Western 

Paclflo 

Nevada,  Oolorado,  and  T^ 
rltorlM 


Total. 


Crop  of  1880. 


Biuihels. 
1,232,000 
88,786,000 
86,fi84,000 
894,244,000 
47,896,000 

46,186,000 


467,218,000 


Stock  on  hand 
Maroh  1, 1867. 


ButiKeU. 

680,280 
11,676,190 

7,688,180 
81.678,680 

9,904,980 

11,060,080 


122,866,870 


P.ct, 

48 

86.6 

81.8 

87.7 

80.9 

84 


28.7 


Refined  for  OGfontj 
oonsomptkm. 


BuOteli, 
1,819,680 
19,004,680 
81,074,070 
184,468,870 
18,406,810 

16,869,880 


194,068,890 


99 

68 

60.8 

48.8 

06.8 

84.4 


42.4 


DlflMbatedb^rQBi 
ooantjlinea 


Jffiitftffft 

18,890 

18,760,880 

14, 469,  no 

160,791,^5 

84,888,100 

80,966,090 


868,179,110 


1 

48 
40.7 
37.7 
718 

6R.6 

1:1 


A  larger  volume  of  wheat  has  gone  into  distribution  from  this  crop 
than  from  the  last,  though  the  proportion  of  the  crop  has  been  nearly 
the  same;  about  68  per  cent,  otair. 
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>ck  on  hand  and  amount  ittainedfor  hotne  oonaufiiptum,  March  1, 1887. 


and  Territories. 


Crop  of  1886. 


Stock  on  hand 
March  1, 1887. 


Oonsomed  in  county 
where  grown. 


Shipped  out  of 
county  where  grown 


npehire 


usetts . 
cut..... 

k 

jey .... 
-ania ... 

9 

i 


irolina. 
irolina. 


i. 


pi 


• 

...... 

y 


in. 

A. 


Jdo. 


ton. 


sal. 


600,000 

169,000 

410,000 

17,000 

86,000 

11,098,000 

2,260,000 

18,265,000 

1,177,000 

7,194,000 

6,581,000 

8,209,000 

986,000 

1,690,000 

1,529,000 

173,000 

6,888,000 

1,816,000 

8,024,000 

8,061,000 

12,406,000 

40,868,000 

86,672.000 

40,256,000 

«r,  602, 000 

14,725,000 

42,866,000 

82.455,000 

21,986,000 

14,666.000 

17,449,000 

86.165,000 

11.183,000 

72,000 

8.419,000 

997.000 

30.704,000 

1.089.000 

1,609.000 

981,000 

1.541.000 


BwKeU. 

840,000 

74.860 

196,800 

5.440 

18.680 

4.216,840 

896,200 

6,889.2B0 

986,400 

1,582.680 

1.288,680 

641.800 

168,480 

888,000 

214,060 

27.680 

966.940 

881,160 

1.926,760 

918,300 

8.101,260 

19.108,600 

6.8r7.280 

10.466,800 

8,890,600 

4,270,250 

12,656,800 

9,411,950 

5,716,860 

8,847,880 

6,107,160 

7,288,000 

8,671,920 

16,84a 

774,080 

71,280 

6,754,880 

859,760 

847,070 

880,860 

689,860 

8,041,800 

16,880 


457,818,000 


188,866,870 


P.ct. 
40 
44 
48 
82 
88 
88 
87 
85 
20 
22 
23 
20 
18 
90 
14 
16 
18 
81 
84 
80 
86 
80 
24 
26 
86 
29 
80 
29 
86 
28 
86 
80 
24 
82 
82 
24 
22 
26 
98 
96 
86 
97 
26 


ButheU. 

594.000 

167,810 

406,900 

16,830 

86,640 

6.644.870 

1,627,200 

10,406.850 

447,260 

2.280.140 

2.628.070 

2.828,920 

842,400 

1,470,300 

1.876,100 

164.860 

8.660,440 

1.470. 160 

4,413,200 

1,886,600 

6,384.160 

16,144.800 

8,768.760 

14.069.260 

18,781,000 

7.068.000 

11,999,680 

18,174,800 

12,532,020 

7,509,120 

7,154,090 

9,402,900 

8.005,910 

54,000 

1.136,930 

949,480 

6.447,840 

096,130 

829,960 

782,860 

924,600 

4,687,200 

60.400 


96.7 


194.088,890 


P.ct 
99 
99 
99 
99 
99 
69 
72 

81 
47 
88 
90 
87 
90 
95 
68 
81 
66 
60 
43 
40 
38 
86 
60 
48 
28 
.66 
57 
68 
41 
26 
27 
76 
47 
84 
21 
67 
56 
86 
60 
68 
80 


Buihelt. 

6,000 

1.690 

4.100 

170 

860 

4.548,180 

682,800 

7,849,650 

799.740 

4.963.860 

2.957,930 

885,080 

93,600 

219,700 

162,900 

8.660 

1,782.560 

844,860 

8.610,800 

1,224,400 

7,070.860 

24,817,200 

17,808.940 

26.165.760 

18,781,000 

7,667,000 

30,856,320 

14,280,200 

9,458,980 

6,966,880 

10,204,910 

26,762.100 

8,127,690 

18,000 

1,288,070 

47,620 

94,966,160 

848,870 

679,060 

138,160 

616.400 

9,878.800 

18.600 


48.4 


868,179.110 


Pet 

1 

1 

1 

1 

1 

41 
28 
48 
62 
69 
63 
12 
10 
13 
10 

6 
82 
19 
46 
40 
67 
60 
67 
65 
60 
62 
72 
44 
43 
48 
60 
74 
73 
26 
58 
16 
79 
88 
45 
16 
40 
88 


or.e 


TALUS  OF  TBB  GBOP. 


A»erao§prte$  <]f%oh$atfor  th4  yofn  1875-1886. 


ite. 

im. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 

188B. 

1888. 

1884. 

1885. 

1886. 

f 

I 

%i  05 
109 
1  15 
97 
91 
91 
86 
71 
96 
87 
64 

11  00 

1  14 

1  16 

109 

98 

101 

90 

90 

89 

86 

78 

10  99 

184 

1  88 

1  18 

104 

98 

91 

87 

1  00 

88 

88 

10  76 
86 
86 
81 
75 
67 
51 
60 
67 
59 
49 

1108 

180 

1  17 

1  17 

1  m 

1  04 

94 

98 

1  01 

89 

84 

10  98 

108 

97 

99 

96 

1  00 

82 
89 
70 
78 

1181 
189 
1  86 
187 
1  28 
1  19 
1  06 
1  06 
1  19 
106 
97 

$0  90 
96 

•  90 
90 
86 
90 
88 
70 
86 
67 
67 
80 

10  96 
99 
96 
95 
92 
88 
80 
80 
88 
78 
70 
72 

10  74 
75 
74 
67 
68 
60 
60 
66 
62 
46 
42 
46 

1095 
91 
84 
86 

% 

70 

m 

77 
65 

67 
68 

10  79 
74 
78 
70 
69 
68 
61 
00 
68 
68 
47 
U 

n 

* 

ft 

tates  ... 

100 

108.7 

1  08.8 

77.7 

1  10.8 

96.1 

1  19.8 

88.8 

91 

64.6 

77.1 

68.7 
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The  average  export  price  is  as  follows  for  twelve  years: 


Yean. 


1874-76 
1875-76 
1876-77 
1877-78! 
1878-79 
187».'80 


ATenge 

price. 

$1  12 

1  94 

1  17 

1  84 

107 

194 

1880-^ 
1881-'82 
188^-'83 
1888-^84 
1884-'86 


Average 
price. 


till 
119 
113 

lo: 

86 
87 


The  farm  value  of  the  crop  of  1885  was  ♦276,320,390  in  December, 
or  77.1  cents  per  bushel. 

WEIGHT  PER  BUSHEL. 

The  weight  of  the  crop  of  1886  surpasses  very  slightly  that  of  1884, 
being  58.4  pounds  per  bushel  against  58.3.  The  estimated  weight  of 
the  crop  of  1885  was  only  57  pounds.  Counting  high-grade  wheat, 
avera^ng  60  pounds  per  bushel,  the  present  crop  is  equal  to  444,000,000 
bushels,  or  105,000,000  bushels  more  than  the  crop  of  1885,  calculated 
on  the  same  basis.  The  following  statement  records  this  estimate  by 
States: 


states  and  Terrftorlet. 


Maine 

New  Hampdiire , 

Vermont. 

Maasachuaetts . . . 

Connecticut 

New  York , 

New  Jersey 

Pennsylvania 

Delaware 

Haryluad 

Virginia 

North  Carolina. 
South  Carolina . 

Georgia. 

Alabama 

Mississippi 

Texas 

Arkansaa 

Tennessee 

WestVirglxda.. 

Kentucky 

Ohio 

Michigan 

Indiana 

Qlinoia 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Xftnaaa  

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona. 

Dakota 

Idaho 

Montana. 

New  Mexico 

Utah 

Washington . . . . 
Wyoming 


Weic^ 

per 
biuheL 


Pound*, 
68 
66 
66 
60 
68 
60 
60 
60 
57 
68 
67 
66 
66 
66 
67 
66 
68 
66 
65 
68 
60 
60 
60 
60 
60 
68 
58 
68 
60 
66 
66 
60 
60 
60 
61 
60 
67 
60 
60 
66 
60 
60 
60 


Total 


BnshejgQg 
ciop. 


68.4 


600.000 
160.000 
410,000 
17.000 
86.000 
11,096.000 
2,260,000 
18,266,000 
1,157,000 
7,104,000 
6,681,000 
8,200,000 
086.000 
1,600,000 
1,620,000 
173,000 
6,883,000 
1,816.000 
8,024,000 
8,061,000 
12,405,000 
40,862,000 
26,672,000 
40,255,000 
27,562,000 
14,725,000 
42,856,000 
88,466.000 
21,986,000 
14.666,000 
17.440.000 
86,166,000 
11,188,000 
78,000 
2,419,000 
207,000 
80,704,000 
1,030,000 
1.600,000 
021,000 
1,641,000 
7.660,000 
68,000 


Wedlght. 


467,218,000 


P&und». 

84.800.000 

0.802,000 

28.780.000 

1,006.000 

2.088.000 

664.487,000 

188.840.000 

1,077.045.000 

67.080.000 

417.262.000 

818.117.000 

170.704.000 

61.480.000 

92,960,000 

87.158.000 

0.515,000 

812,214,000 

101.640,000 

441.820,000 

177,588,000 

731,805,000 

2,881,858,000 

1,667.748.000 

2,875,045,000 

1.626,158.000 

8M,  060, 000 

2,485,648,000 

1.882,890,000 

1,207,174.000 

815,186,000 

1.012,042,000 

2,188,785,000 

607,080,000 

4,820,000 

147,660,000 

17,628.000 

1.760.128.000 

61,801,000 

80,081,000 

68,418.000 

00,019,000 

446,040.000 

8,717.000 


Buaheliotn 
poundi. 


680,000 
lfl8,» 
896,19 

IMS 
10.908,  l£ 


17.96O.T50 
6,801, g[ 

1,549^  ^^' 
1,456^ 
158^ 
6,208, 

1,604^ 
7.855, 
2,968, 
12,198, 


26,189, 
80.684.. 
27.108,1 
14.234, 

81.873, 
21.619,1 
18.685,1 
16.807,: 
85,668,L  _ 
ll.188.fc; 
72,0^ 
«,460,; 
292,1 
20.168,1  _ 
1.021,S^ 
l,483,r^ 

800,. 

l,615,i 

7,484.( 

61,1 


26.686,688,000 


444,777, 
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EXPORTATION. 


The  exportation  of  wheat  has  a  record  as  old  as  the  Government  of 
the  United  States.  In  the  eighteenth  century  and  up  to  1860  flour 
took  the  lead  of  wheat  in  quantity.  Since  that  date  grain  in  bulk  has 
been  greatly  in  excess.  Recently  the  tendency  is  manifestly  favora- 
ble to  a  larger  proportion  of  exports  in  the  form  of  flour. 

From  1826  to  1855  the  average  exportation  was  less  than  9,000,000 
bushels.  After  1860  there  was  rapid  increase  in  the  volume  of  wheat 
exported,  rising  to  20,  to  30,  and  culminating  at  33  per  cent.,  or  one- 
third  of  the  crop  shipped  abroad  for  a  period  of  six  years.  The  last 
six  years,  however,  *mark  a  period  of  decline  to  26  per  cent.  It  is 
doubtful  if  one-fourth  of  the  crop  can  hereafter  be  exported,  as  other 
wheat-growing  nations  will  doubtless  divide  the  trade,  which  is  lim- 
ited by  an  uncertain  measure  of  deficiency. 

The  following  table  shows  the  exportation  of  wheat,  and  flour  in  its 
equivalent  of  wheat,  by  decennial  periods  from  1831  to  1880  and  by 
years  from  1881  to  1886: 


Dusennial  periods. 


l841-'50 

18n-'80 

1881.... 
1882.... 
1888.... 

1884.... 
1885.... 
1886.... 


Quantitj. 


WhMt. 


Btuheli. 

2,466,086 

18,181,606 

56,866,688 

290,116,906 

667,4a0,7V0 


Fkmr. 


Buahelt. 
46,674,480 
02,797,625 
144,688,080 
166,946.870 
186,782,602 


Total  wheat. 


Bushels. 

49,181,466 
106,020,181 
100,804,468 
876,862,366 
864,212,401 


Value. 


Wheat. 


DoUars. 

2,654,482 

16.701,878 

75,206,680 

206,006.609 

880,177,021 


Floor. 


DoUars. 

66,679,601 
100,481,807 
180,148,666 
226,718,645 
260.402,748 


Total  yalue. 


DoUars. 
60,134,038 
116.188,775 
256,868.840 
621,712,844 
1,080,670,660 


150,666,477 
4)5,271.802 

106,885,828 
70,840,012 
84,668,714 
67,760,909 


85,756,087 
26,680,587 
41,425,488 
41,185.170 
47,916,658 
86,806,685 


186,821,514 
121,892,889 
147,811,816 
111.584,182 
182,570,867 
94,666,794 


167,698,485 

112,929,718 

119,879,841 

76,026,678 

72.988,097 

60,262,715 


45,047,257 
86,875,065 
54,894,460 
51,189,096 
52,146,886 
88,442,965 


212,746,742 
149,804,778 
174,706.800 
126,166,874 
125,079,488 
88,706,670 


OATS. 

The  tendency  is  towards  enlargement  of  the  cultivation  of  oats,  as 
in  the  case  of  com.  The  other  grains  are  used  Q.lmost  exclusively  for 
liuraan  consumption,  and  do  not,  therefore,  admit  of  such  extension. 
JLa  increase  of  about  half  a  million  acres  occurred  in  1886.  The  sea- 
son was  moderately  favorable,  the  averages  of  condition  being:  June, 
95.9;  July,  88.8;  August,  87.4;  September,  90.9.  As  in  the  case  of. 
spring  wheat,  there  was  a  sharp  decline  in  July;  in  August  condition 
remained  nearly  stationary,  and  on  the  1st  of  Septemiber  a  material 
improvement  was  shown.  The  product  of  oats  is  (in  round  numbers) 
624,000,000  bushels,  6,000,000  less  than  in  1885,  grown  on  an  area  of 
over  23,000,000  acres,  and  valued  at  $186,000,000.    The  average  yield 
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is  26.4  bushels,  against  27.6  bushels.     The  average  value  is  higher- 
29.8  cents  per  bushel  against  28.5  cents  in  1885.  ^ 


Statei  and  Territoriee. 


Maine 

New  Hampshire. 

Vermont 

Massachuaetts  . . 

Rhode  Island 

Connectknit 

New  York 

New  Jersey 

Pennaylvfuia . . . 

Delaware 

Maryland 

Virginia 

North  OaroUna. . 
South  Carolina. . 

Qeorgia 

Florida 

Alabama 

Miasiaslppi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia. . . 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota   

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Dakota 

Idaho 

Montana 

NewMazioo 

Utah 

Washington 

Wyoming 


Total. 


Acres. 


fi0,490 

88,766 

106,666 

04,267 

6,8S8 

89,027 

1,899,097 

187,455 

l,817,0tt8 

21,409 

118,322 

688,665 

685,064 

866,266 

689,001 

61,467 

409,807 

855.001 

86.188 

652,966 

263,848 

688.609 

139,419 

486,680 

988,606 

628,116 

1,034,928 

8,267,180 

1,898,349 

1,184,082 

2,208,762 

1,805,884 

904,980 

742,061 

80,848 

199,199 

7.858 

48,907 

895,600 

84,770 

66,774 

15.087 

28.794 

88,883 

2,756 


Bushels. 


28,658,474 


2,701,000 

1,081,000 

8,844,000 

788,000 

184,000 

1.128,000 

40,223,000 

8. 784. 000 

87,759,000 

492.000 

8,470,000 

8,577,000 

6,Sfr6,000 

8,440,000 

6,801,000 

489,000 

4,718,000 

8,868,000 

861,000 

11,809,000 

4,749,000 

7,920,000 

2,808,000 

10,219,000 

81,850,000 

18,531,000 

81,798,000 

108,649,000 

89,656.000 

40,735.000 

78,454,000 

80,577,000 

95,516,000 

91,885,000 

9,817,000 

6,102.000 

290,000 

1,501.000 

90.651,000 

1,078,000 

1,907,000 

698,000 

866,000 

8,126,000 

86,000 


Value. 


624,184,000 


11,000,400 
443,210 
1,422,280 
824,720 
80,960 
471.660 
14,078.050 
1,844.:M0 
12,«i8.t«0 
172,300 
815,  lOO 
9,916.180 
9,8d4,200 
9,1^,800 
8,180.600 
808.070 
2,925,160 
2,121,840 
187,720 
5,684,500 
1.994,581) 
2.584,400 
840,900 
8.270,080 
8.918,000 
6.297.140 
8.585,460 
96.048,740 
ll,103.6iW 
10,183,7^ 
18,044.490 
7.644  290 
0,879,000 
4,154.350 
1,019,490 
2,143,810 
125,000 

668,  ao 

^l9^«o 

608. 90O 
1,008,860 
9E8,44(^ 
848, 2(K^ 
l,406.7CaA 

47,; 


186,187, 


The  following  statement  of  former  crops  shows  that  the  avera 
yield  since  1880Tias  been  less  than  the  average  of  the  previons  ( 
cade,  and  the  price  lower,  as  is  the  case  with  nearly  all  farm  prodnc 


Oalsndar  yMun. 


1880 

1881 

1882 

1883 

1884 

1885 

1886 

Total 

Annual  aTorage 

Annual  average  for  preceding 
ten  years 


Total 
produotion. 


Bu$hel8, 
417,885,880 
416,481,000 
488,250,610 
571,802,400 
588,628.000 
629,400.000 
624,184,000 


8,731,090,890 


688,012,916 


Total 
of  crop. 


Acret. 
16,187,977 
16,881,600 
18,404,691 
20,324,962 
21,800,917 
22,788,680 
28,658,474 


139.582,251 


19,940,822 


814,441,178 


11,076,889 


Total  viJue 
of  orop. 


DoUara, 
150,243,565 
193,198,970 
182,978,022 
187,040,264 
161,528,470 
179,631,860 
186,187,990 


1,240.759,081 


A'venge 

▼alue  per 

busheL 


177,951,997 


111,075, 


CmU, 
86.0 
46.4 
87.5 
88.0 
28.0 
28.5 
29.8 


88.8 


85.8 


yield 
acre. 


ButkeU. 

25.8 
24.7 
26.4 
28.1 
27.4 
27.6 
S6.4 


26.7 


88.4 


08 
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RYJfi« 

This  jCTain  is  not  popular  in  the  United  States.  It  is  used  to  a  limited 
extent  for  bread  in  combination  with  maize  in  New  England  and  by 
the  people  coming  from  continental  Europe,  and  in  a  still  smaller 
proportion  for  distillation.  The  crop  of  1886  was  about  an  average, 
26,000.000  bushels  in  round  numbers,  yielding  a  little  less  than  12 
bushels  per  acre.  The  following  statement  shows  the  previous  pro- 
duction and  value: 


CUendATTeara. 


1880 

1881 

1888 

1888 

1884 

1885 

TtoUl 

Annual  aTarage 

Annual  averace  for  prooedlng 
ten  yeozB 


Total 
production. 


BusKeU. 

134,540,829 
90,701,950 
29.960,087 
$8,068,583 
88,040,000 
81,756,000 


168.600,899 


96,610,097 


18,400,965 


Total 
of  crop. 


Acres. 

1,707,619 
1,789,100 
2,297,889 
9,814,754 
9,848,963 
9,129,801 


19,079,690 


9,096,488 


1,806,061 


Total  ralue 
of  crop. 


DoUara, 

18,564,560 

19.827.415 

18.489,194 

16,800,608 

14,807.040 

19,504, 820 


100,088.539 


Average 

value  per 

bufiheL 


16,680,589 


19,946,186 


Cents. 
76.0 
98.8 
61.5 
68.0 
68.0 
07.9 


06.1 


70.1 


Average 

yield  per 

acre. 


18.9 
11.6 
18.4 
19.1 
19.9 
10.9 


Average 

value  of 

yield  per 

acre. 


DoUara. 
10  60 
10  80 
898 
7  04 
634 
6  99 


19.9 


14.1 


790 


998 


X 


BARLEY. 

This  crop  is  one  of  restricted  area  and  use.  It  is  not  suflBciently 
abundant  or  cheap  to  take  the  place  of  com  and  other  cattle  grains, 
and  is  not  used  except  in  a  very  limited  way  in  competition  with 
other  breadstuffs.  California,  however,  is  a  local  exception  to  this 
statement,  producing  more  than  a  fourth  of  the  crop,  and  using  it 
extensively  in  feeding.  New  York^  the  Northwest,  and  the  Pacific 
coast  region  produce  nearly  all  of  it.  The  crop  oi  1886  was  a  full 
average,  or  over  22  bushels  per  acre,  and  the  product  nearly  60,000,000 
bushels.  The  following  statement  shows  tne  course  of  production 
and  values  since  1870: 


Catondaryaaw. 


1880 

1881 

Iffle 

1888 

1884 

1885 

Total 

Annual  average 

Annual  average  for  preceding 
tenyeari 


Total 
production. 


Sushela. 

45,165,846 

41,161,380 

48,953,996 

00,186,097 

61,908,000 

68,860,000 


304,979,699 


50,899,960 


88,7O4,0l» 


Total  area 
of  crop. 


Acres. 
1,848,399 
1,967,510 
2,272,103 
2,879,009 
2,608,818 
9,729,859 


13,800,128 


9,800.021 


1. 


Total  value 
of  crop. 


Dollars. 

80,090,742 

83,862,513 

30,708,015 

29,42(1,428 

29,779,170 

32,867,696 


166,788,550 


31,131,427 


94f  886,  BOB 


Average 

value  per 

buaheL 


Cents. 
66.6 
82.3 
62.8 
58.7 
48.7 
50.8 


Average 

yield  per 

-acre. 


Bushels, 
94.5 
90.9 
91.5 
91.1 
98.6 
91.4 


61.2 


78.8 


92.1 


99.0 


Average 

value  of 

yield  per 

acre. 


Dollars. 

16  32 

17  21 

18  54 

12  cy 

11  41 

19  04 


13  54 


16  97 


BUCKWHEAT.  ~^        ^  . 

This,  smallest  in  area  and  product  of  the  principal  cereals,  was 
somewhat  under  average  in  yield,  considerably  less  tnan  the  average 
of  the  preceding  year,  producing  scarcely  10,000,000  bushels.  Two- 
thirds  of  the  crop  is  grown  in  New  York  and  Pennsylvania,  for  con- 
sumption in  the  form  of  breakfast  batter-cakes,  ana  used  largely;  in 
the  central  cities  and  towns  of  the  Middle  States.  The  following 
record  is  made  for  product  and  value  : 


OfttendT  yaarg. 


1880 

1881 

1888 

1888 

1884 

1885 

Total 

Annual  tLvenge 

Annual  aT«rag«  for  preceding 
tan  yean 


Total 
production. 


BuMhel*. 
14,617,636 

9,486,900 
11,019,868 

7,668,964 
11,116,000 
19,696,000 


66,684,042 


Total  area 
of  crop. 


Total  Tahie 
of  crop. 


11,089,  OOT 


9,747,979 


AcT'et. 
822,809 
898,816 
847,119 
887,849 
879,408 
914,894 


5,149,876 


868,818 


661,104 


DoUart. 
8,688,488 
8,906,705 
8,088,869 
6,806,980 
6,649,090 
7,067,868 


44,887,418 


7,479,908 


6,972,974 


Average 

Tahie  pe: 

iMiidid. 


ATerage 
r|3rieldper 
acre. 


CenU. 
69.4 
86.6 
79.9 
89.9 
69.0 
66.9 


07.4 


71.6 


17.7 
11.4 
18.1 
8.9 
12.6 
18.8 


12.9 


17.7 


Tahie  of 
yield  per 


DoOara. 
10  56 
990 
94S 
785 
745 
772 


871 


12  66 


ALL  CEREALS. 

The  increase  in  cereals  is  shown  by  the  figures  below,  the  average 
of  the  decade  ended  in  1879  being  1,872,993,769,  and  that  of  the  last 
six  years  2.686,875.943  bushels,  an  increase  of  over  30  per  cent.,  which 
is  decidedly  in  advance  of  the  ratio  of  increase  of  population,  and 
serves  to  explain  the  relative  cheapness  of  grain,  aside  from  the 
general  tendency  to  lower  prices.  The  product  for  1886  is  about 
2,842,000,000  bushels,  or  47  bushels  per  capita  of  present  population, 
and  greater  than  the  average  of  the  period  since  the  generic  census. 
The  record  is  as  follows  up  to  1886 : 


Calendar  yean. 


1880 

1881 

1882 

1888 

1884 

1885 

Total 

ATeragv  of  ilz  yean 

ATeragv  of  ten  preoedliig 


Buihelfl. 


2,718,198,601 
2,066,089,670 
2,099,894,496 
2,699,819,089 
2,999,880,000 
8,015,489,000 


16,191,966,666 


9,686,875,948 


1,872,996,769 


190,996,986 
128,888,070 
196,568,585 
180,683,566 
186,999,766 
135,876.080 


778,686,998 


198,947.549 


88,801,068 


|l,a61,407,70ft^ 
1,470, 967, 2oar 
1,468,608,8081 
1,280, 706, 98r 
1,184,811,S9(^ 
1,148, 146, 75» 


7,909,872,508 


1,818,228,751 


087,807,142 


POTATOES. 


The  potato  {Solanum  tuberosum)  is  grown  in  all  parts  of  the  coun- 
try,  not  very  extensively  in  the  South,  where  it  is  little  used  except 
in  spring,  or  grown  for  Northern  shipment  as  an  early  crop.  ThQ 
crop  was  a  heavy  one  in  1884,  and  has  since  been  declining  to  quit€ 
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moderate  prodaction,  the  last  crop  yielding  only  73  bushels  per  acre 
and  a  proauct  of  about  163,000,000  Dushels.  The  yield  was  ^ood  in 
the  Eastern  States,  medium  in  New  York,  and  still  less  in  Michigan 
and  other  Western  States.     The  preyiouij  record  is  as  follows: 


Calendar  years. 


1880 

1881 

1888 

1888 

1884 

1886 

ToUl 

rage 

for  preceding 
ten  years 


Total  produc- 
tion. 


Stuheli. 

107. 660, 970 

109,146,494 

170,972,606 

806,164,486 

190,642,000 

176,089,000 


1,081,613,997 


170,866,888 


188,887,176 


I 


Total 
of  crop. 


Acres. 

1,848,610 

8,041,670 

8,171,686 

2,889,276 

2,880,960 

8,866,688 


18,831,604 


8,186,649 


1,614,046 


Total  value 
of  crop. 


DoUan. 

81.068,814 

90,891,841 

96,804,844 

87,649,991 

76,684,890 

76,168,408 


617,186,068 


66,197.661 


74,668,771 


Average 

value  per 

bushel. 


Centf. 
48.8 
90.9 
66.7 
48.8 
89.6 
44.7 


60.6 


66.8 


Average 

yield 
per  acre. 


BtuKela. 
91.0 
68.6 
78.7 
01.0 
66.6 
77.8 


79.6 


87.7 


Average 

value  of 

yield  per 

acre. 


DoUara. 
144  00 
46  63 
48  89 
86  87 
84  00 
84  49 


40.80 


40.81 


Sweet-x>otatoes  (Batatas  edulis)  are  grown  in  the  cotton  States, 
and  in  a  yery  limited  way  in  others  up  to  about  the  40th  degree  oi 
latitude,  llie  product  is  increasing  in  the  South  with  a^ance- 
ment  of  population.  The  area  deyoted  to  this  crop  in  1886  was  largely 
increased  in  those  States  where  it  is  a  material  part  of  the  agriculx- 
ural  production,  and  condition  on  July  1  was  high.  The  wet  weather 
in  the  South  during  that  month  was  not  conduciye  to  good  growth, 
and  there  was  a  slight  falling  in  the  ayerage  of  the  larger  States. 
This  decline  was  continuing  and  more  marked  during  August,  and 
the  figures  of  condition  of  September  1  j^aye  eyidence  of  local  inju- 
ries n'om  supersaturation  in  some  sections  and  drought  in  others. 
The  October  condition  in  the  principal  States  was:  North  Carolina, 
93;  Georgia,  90;  Alabama,  92;  Mississippi,  92;  Tennessee,  96,  and 
South  Carolina,  94. 

The  crop  may  therefore  be  considered  an  ayerage  one,  and  may 
haye  reached  40,000,000  bushels.  It  slightly  exceeded  33,000,000 
bushels  in  1879.  North  Carolina  and  Georgia  are  States  of  largest 
production,  producing  each  about  5,000,000  bushels. 


HAY. 

The  crop  of  1886  was  fully  as  large  as  that  of  1885,  but  less  than 
the  two  large  crops  of  1883  and  1884 — about  45,000,000  tons — yielding 
about  an  ayerage  crop,  or  nearly  one  and  one-fifth  tons  per  acre. 
The  crop  is  an  important  one,  and  it  is  gratifying  to  state  that 
increasing  attention  is  paid  to  it  in  the  South,  in  connection  with 
improyed  stock-growing;  and  dairying.  The  use  of  Japan  clover 
(Lespedeza  striata)  and  several  Southern  grasses,  and  also  of  lucerne 
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Lay  stands: 


strikiiig 


Calendar  jtan. 


1880 

1881 

1888 

1888 

1884 

188B 

Total 

Annual  arerage 

Annual  arerage  for  prooeding 
ten  yean 


Total  pro- 
duction. 


Tons. 
81»ltt5,888 
86,186,064 
88,188.049 
46,864,000 
48,470,460 
44,781,660 


M6,M4,86{^ 


40,877,8M 


86,686,760 


Total 
of  crop, 


Acret, 
86,868,866 
80,886,700 
88,888,686 
86,616,048 
88,671,606 
80,848,701 


808,088,488 


88,888,847 


88,148,841 


Total jralufl 
of  crop. 


Dollar$, 
871,811,084 
416,181,866 
888.866,168 
888,884,461 
886.188.800 
),78«,878 


8,886,687,841 


887,771,807 


888,886,801 


ATorage 

▼ahie  per 

ton. 


DoOan. 
11  65 
11  88 
070 
8  10 
8  17 
8  71 


0.48 


11.86 


Avera^ 
value  of 


Average 
yield 


Tons. 

1.J4 
1.1» 
l.&i 
1.86 
1.12 


1.81 


1.1 


DoUarg. 
14  38 
13  43 
U  44 
10  81 
10  87 
078 


11.46 


14.00 


TOBAOOO. 


The  tobacco  crop  of  1886  wm  one  of  medimn  production,  not  yet 
fully  determined  as  to  quantity,  but  approaching  nearly  to  600,000,- 
000  pounds,  and  furnishing  a  supply  equal  to  the  wants  of  consump- 
tion and  exportation.  The  rate  of  yield  is  not  far  from  an  average 
of  700  pounds  per  acre.    The  previous  record  reads: 


I860 

1881 

1888 

1883 

1884 

1886 

Total 

Annual  average 

Annual  average  for  preced 
ing  ten  years 


Total  jpioduo* 
tion. 


Boundi, 

480,000,000 

460,880,014 

618.077,658 

451,545,641 

641,604.000 

668,786,000 


8.078,748,818 


496,688,868 


464,980,000 


Total  area 
of  crop. 


Acru, 
610,000 
846,889 
6n,628 
638,739 
784,668 
758,680 


4,048,688 


878,048 


688,944 


Total  value 
of  crop. 


DoOart. 

89,100,000 

48,879,000 

48,189,961 

40,455,862 

44,160,161 

48,866,698 


868,648,068 


48,807,177 


89,770,600 


Average 

value  per 

pound. 


Omit. 
8.6 
9.6 
6.4 
0.0 
6.8 
7.7 


6.6 


8.6 


yield, 
per  acre. 


754.1 
687.7 
704.1 
706.9 
747.8 
747.8 


786.9 


788.0 


value  0t 
yield  per 


DoOart. 

64  10 
6711 
64» 
88  54 
60  94 
67  49 


68.70 


68.  IS 


COTTON. 


The  area  of  cotton  increased  rapidly  till  1860,  when  the  acreage  was 
probably  about  12,000,000  acres.     From  1861  to  1865  very  little  cottoa 
was  grown.     The  breadth  in  1870  was  not  far  from  7,000,000  acres. 
Extension  has  since  been  constant  though  unequal,  and  there  is  novr 
in  cultivation  50  per  cent,  more  than  in  1860. 

Comparing  production  since  1865  with  that  of  twenty  years  prioir 
to  1861,  the  annual  crop  has  increased  more  than  50  per  cent.     Seven- 
tenths  of  all  was  exported  in  the  former  period;  in  the  latter,  not- 
withstanding the  enlargement  of  the  product,  less  than  two-thirds. 

The  season  of  1886  was  not  a  very  favorable  one  for  large  produc- 
tion, especially  that  of  planting  and  cultivation.  The  fine  autumn 
did  much  to  make  amends  for  the  misfortunes  of  the  spring  and 
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jgnmmer.     Indications  point  to  a  crop  a  very  little  smaller  than  tliat 
of  1885,  between  six  and  a  third  and  six  and  a  half  million  bales. 

After  the  excessive  rains  of  the  early  season,  which  wrought  serious 
dnjury  and  threatened  still  more,  came  the  exceptional  weather  of 
-the  autumn,  which  prevented  discoloration  or  sWns,  and  favored 
^picking  with  a  minimum  amount  of  dirt  or  trash,  and  ripened  fully 
-the  well-developed  bolls.     The  unfavorable  season  of  germination 
.and  cultivation  and  the  highly  encouraging  period  of  ripening  and 
larvesting  were  antagonistic  elements  in  the  production  of  the  crop, 
^which  have  naturally  caused  much  difference  of  opinion  among  crop 
experts  as  to  the  magnitude  of  the  harvest.    The  first  caused  a  fail- 
Tire  of  growth,  a  shedding  of  foliage  and  fruitage,  a  weakening  of 
plant  vitality,  which  inevitably  caused  a  reduction  of  the  crop,    ^ut 
there  were  areas  in  soil  of  strength  and  depth,  well  cultivated,  where 
the  plants  remained  thrifty  and  vigorous,  in  either  fair  or  fine  condi- 
tion to  produce  a  heavy  yield  under  the  favorable  influences  of  the 
later  season.    The  views  and  estimates  of  the  harvest  period  were 
therefore  naturally  and  properly  more  cheerful  than  those  of  the  com- 
mencement of  picking.    As  the  larger  average  and  comparatively 
higher  condition  are  mainly  in  the  districts  of  richer  lands  and  larger 
capacity  for  production,  these  favorable  autumn  influences  have  been 
all  the  more  potent,  tending  to  enlarge  the  crop  aggregate. 

The  close  of  picking  is  reported  the  same  as  la^  year  in  the  Caro< 
Unas  and  Texas,  one  day  earlier  in  Mississippi,  two  in  Georgia,  and 
two  later  in  Louisiana,  four  in  Tennessee,  and  twenty-one  in  Arkansas. 
The  dates  are:  North  Carolina,  December  2;  South  Carolina,  Novem- 
ber 30;  Gtoor^a,  December  1;  Florida,  November  27;  Alabama,  De- 
cember 2;  Mississippi,  December  7;  Louisiana,  December  12;  Texas, 
December  3;  Arkansas,  December  26;  Tennessee,  December  14.  The 
late  maturing  of  the  crop  extended  the  season  slightly  in  a  few  States. 
Only  in  Arkansas  was  tne  season  lengthened  by  inability  to  pick  the 
heavy  harvest  earlier. 

The  average  date  of  picking  for  the  entire  cotton  belt  was  about 
two  and  a  half  days  later  than  the  previous  year,  as  that  was  nine 
days  later  than  the  season  of  1884.  The  record  of  four  years  is  as 
:£oUows: 


states. 

lew. 

1AR5. 

1884. 

1888. 

"%7^frg1nf<^.    *    ,        , 

Jan.      9 
Deo.      2 
Nov.    80 
Deo.      1 
Not.    87 
Dec.      2 
Dec.      7 
Dec.     12 

Den.    11 
Dec.     8 
Nov.    80 
Dec      8 
Nov.    25 
Nov.    28 
Dec.      8 
Dec.    10 

Dec.     6 
Nov.   28 
Nov.    20 
Nov.    19 
Nov.    80 
Nov.    24 
Nov.   2:3 
Nov.    28 
Nov.    20 
Dec.      4 
Nov.    80 

Dm.     12 

"^s^orth  0».it)Hnn. 

Not.    IB 

^^Snnth  C4M^lTift  ,,,-.,,,- -.,,-- 

Not.    88 

^3^onria. . . » 

Not.    fio 

'VOoiioa   ,,.,,..,  T ,        ,        , 

Not.    80 

.^il^lnhajnA 

Not.    84 

;^3^L«KM«idnp{ , , , , 

Nov.     20 

"^  ^ul^lAnA 

Nov.     28 

'i'exas 

Dec.      3 1  Dec.      8 

Nov.     80 

^^^rkansas 

Dec.    25 
Dec.     14 

Dec.      4 
Dec.    10 

Dec.     12 

•I'^imessee 

Dec.     10 

The  returns  of  proportion  marketed  make  the  average  to  February 
X,  85.1  per  cent.  This  would  indicate  a  crop  of  about  6,460^000  bales, 
&  mere  trifle  above  the  November  indications  of  rate  of  yield.  The 
proportions  by  States  are  as  follows:  North  Carolina,  87;  South  Car- 
olina, 88;  Georgia,  85;  Florida,  83;  Alabama,  87;  Mississippi,  84; 
Louisiana,  83;  Texas,  86;  Arkansas,  81;  Tennessee,  83.  The  propor- 
tion report^  February,  1886,  was  83  per  cent,  of  the  cro^  oi  \%%^, 
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The  quality  of  the  crop  is  superior.  Rarely  if  ever  have  the  re- 
turns of  cleanness  and  color,  combined  with  length  of  staple,  equaled 
those  just  received.  Last  year  the  State  averages  were  7  to  10  points 
short  of  the  standard  of  good  quality  in  all  of  the  Atlantic  coast  States 
except  Florida  and  in  Alabama,  and  nearly  as  much  in  Mississippi. 
In  the  other  States  it  was  near  the  normal  standard. 

The  price  of  seed  is  low.  Complaint  is  made  of  combinations  of 
oil-millers  to  reduce  prices.  Renters  will  sell  at  any  price,  sometimes 
as  low  as  5  to  8  cents  per  bushel.  The  best  planters  refuse  to  sell  at 
ruling  rates.  The  average  in  Mississippi  and  Louisiana  is  10  cents, 
11  in  Arkansas,  12  in  Texas  and  Tennessee,  13  in  South  Carolina, 
Georgia,  and  Alabama,  16  in  Florida.  Feeders  of  cattle  and  sheep 
pay  the  highest  rates. 

If  every  planter  would  grind  into  meal  his  suri)lus  seed  and  feed  it 
to  fattening  stock  on  the  premises  he  would  derive  a  handsome  re- 
turn in  meat,  and  have  more  and  better  stores  of  fertilizers  than 
though  he  used  the  entire  supply  in  the  usual  mode  of  applying  to 
the  soil.  It  is  important  that  the  seed  should  be  returned  to  the  soil; 
even  if  sold  to  mills,  the  refuse,  after  extraction  of  the  oil,  should  be 
returned,  or  an  eauivalent  for  it  procured  from  other  sources.  A 
combination  to  reauoe  prices  of  seed  can  easily  be  met  by  counter- 
combination  of  planters  to  sell  only  at  its  equivalent  value  for  feed- 
ing and  fertilizing.  A  single  planter,  without  concert  with  his  neigh- 
bor, will  increasa  his  personal  gains  by  individual  refusal  to  sell  at 
10  or  12  cents  per  busnel,  feeding  for  meat  instead,  or  even  applying 
to  the  furrow  direct  from  the  gin-house.  It  is  a  monopoly,  therefore, 
that  should  easily  be  circumvented,  with  or  without  concert  of  action, 
at  least  by  all  intelligent  cotton-growersj  and  returns  indicate  that 
they  have  already  measurably  applied  this  remedy. 

The  return  of  lint  to  seed  is  generally  higher  than  last  year.    The 
following  table  arranges  the  statistics  here  indicated: 


Vininla 

North  Carolina 
South  Carolina 

Georgia 

Florida 

Alabama 

Mi88i8Bippi 

Louisiana 

Texas  

Arkansas 

Tennessee 


lint. 

Qaality. 

Proportion 
marketed. 

Percent. 

Far  cent. 

JFVr  cent. 

81.6 

96 

82 

81.5 

101 

87 

32.0 

100 

88 

82.0 

100 

85 

82.5 

100 

88 

81.5 

100 

8r 

81.6 

W 

84 

81.6 

100 

88 

82.0 

96 

85 

82.0 

100 

81 

82.0 

100 

88 

Price  oC 

seedpef 

buaheL 


Centm. 


M 

tJ 

10 

10 

1« 

11 

\% 


LAST  YKAR'S  COTTON  CROP. 

The  National  Cotton  Exchange  made  the  record  of  the  cot 
movement  of  the  product  of  1885  6,575,691  bales.     The  Finan 
Chronicle  record  aggregates  6,550,215  bales  of  485.40  pounds  ea 
against  5,669,021  bales  of  481.21  pounds;  or,  in  pounds,  3,179,456, 
and  2,727,967,317  pounds,  respectively,  showing  an  increase  of  4 
488,774  poimds,  or  16.55  per  cent.,  over  the  crop  grown  in  1884. 
actual  bales  the  increase  by  this  record  is  881,194,  and  in  bales  of 
same  size  as  those  of  1884,  938,236.     The  crop  of  1886  will  prove 
nearly  as  large. 
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It  is  a  noteworthy  fact,  and  a  cheering  indication  to  growers  of  the 
world's  supply  of  cotton,  that  an  increase  of  more  than  16  per  cent, 
has  caused  a  aecline  in  export  value  (according  to  the  record  of  ex- 
ports for  the  year  ended  June  30)  of  less  than  7  per  cent.     Had  the 
present  crop  been  sold  at  the  price  paid  for  the  previous  one,  the 
8n*owers  would  have  received  scarcely  twenty  million  dollars  more. 

The  cotton  movement,  if  assumed  to  be  without  error  (and  the  two 

statements  differ  by  25,000  bales  last  year  and  37,000  the  year  before), 

does  not  necessarily  represent  exactly  the  product  grown  in  a  given 

year,  but  does  so  substantially,  and  affords  the  best  available  test  of 

tiie  accuracy  of  our  crop  returns.     What  is  the  result  of  this  test? 

Stated  briefly,  the  last  four  crojjs  since  the  return  of  the  present 
Statistician  to  nis  work  have  been  indicated,  with  one  exception,  with 
yiearly  as  much  precision  as  by  the  ultimate  record  of  the  movement 
itself,  the  discrepancies  being  a  fraction  of  one  per  cent.  No  non- 
ofKcial  estimates  have  approached  the  departmental  results  in  degree 
and  uniformity  of  accuracy,  and  some  of  them  have  made  annual  dis- 
orepancies  of  a  fourth  to  half  a  million  bales. 

In  1882  the  October  condition  was  88,  indicating  10  per  cent,  more 
than  an  average  product,  and,  compared  with  66  for  the  previous  year, 
*' would  indicate  nearly  7,000,000  bales."  In  November  the  returns 
of  yield  per  acre  indicated  more  than  3,000,000,000  poimds  of  net  lint, 
Tbut  this  was  not  given  as  the  full  estimate  of  the  year's  production. 
In  the  final  report  the  local  estimates  footed  up  6,835,000  bales,  which 
^was  assumed  to  be  slightly  underestimated,  the  Statistician  adding  ; 
**  Should  these  returns  or  product  prove  conservative  as  usual,  the 
movement  would  not  be  less  than  7,000,000  bales."  The  National 
Cotton  Exchange  made  its  ultimate  record  of  the  movement  6,949,706 
l)ales,  and  the  Financial  Chronicle  6,992,234  bales. 

In  October,  1883,  it  was  said:  **  Indications  point  to  a  crop  a  little 
larger  than  that  of  1881  (which  was  5,456,0481,  but  falling  short  of 
last  crop  by  more  than  1,000,000  bales."  The  local  estimates  of  yield 
jper  acre  pointed  to  a  reduction  of  14  to  15  per  cent.  The  returns 
gave  expectation  of  about  6,000,000  bales,  but  the  final  report  in  Feb- 
ruary indicated  a  crop  somewhat  less  than  6,000,000  bales,  or  from  84 
tio  86  per  cent,  of  the  previous  crop.  This  was  2  or  3  per  cent,  too 
liigh,  as  the  movement  was  5,713,200  bales,  between  82  and  83  per 
cent,  of  the  previous  crop.  This  is  the  only  season  of  recent  years  in 
"which  the  discrepancy  was  as  much  as  1  per  cent. 

The  crop  of  1884,  in  October,  was  reporked  in  lower  condition  than 
In  Septemoer  by  8  points,  and  the  prospect  of  a  top  crop,  as  reported, 
"was  '*  reduced  to  a  minimum,"  thougn  the  county  estimates  aver- 
aged 0.36  of  a  bale  per  acre.  The  final  report  indicated  a  smaller 
yield  than  the  returns  of  condition  in  October,  and  the  aggregate  of 
local  estimates  was  5,646,441  bales,  and  the  Statistician  summed  up 
^he  expectation  from  all  these  returns  of  '*a  crbp  of  about  5, 667,000 
T)ales.*^  The  Financial  Ghronicle  record  was  5,669,021  bales,  and 
-that  of  the  National  Cotton  Exchange  5,706,165  bales. 

In  October  of  1885  the  prospect  was  more  favorable  than  in  No- 
^rember  and  December.  Tne  county  estimates  of  yield  per  acre,  when 
<3onsolidated,  made  an  average  of  36.75  of  a  bale  per  acre,  which 


mcrease 
meteorological 
oonditions,"  and  not  to  be  considered  a  final  estimate,  **as  the  date 
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of  kUling  frost  and  the  autumn  weather  may  easily  cause  a  variation 
of  a  quarter  of  a  million  bales/' 

In  November  it  was  reported  that  "the  top  crop  is  very  light,  and 
in  many  places  scarcely  an  appreciable  quantity."  These  retunii 
were  local  estimates  of  yield  per  acre  in  pounds,  which  were  some 
what  lower,  looking  to  a  yield  of  about  6,500,000  bales.  The  fina 
report  summed  up  the  crop  prospects  in  these  words :  "The  indica 
tions  point  to  a  crop  approximating  the  November  estimates  of  yieU 
per  acre,  which  looked  to  a  product  slightly  exceeding  6,600,0CH 
bales." 

The  recorded  movement  stands :  By  the  Financial  Chronicle 
6,550,215  bales;  by  the  National  Cotton  Exchange,  6,575,691  bales. 

Thus  the  crop  of  1885  was  foreshadowed  as  fairly  and  almost  aj 
fully  as  it  coula  have  been  if  the  result  had  been  published  a  yearix 
advance  of  the  completion  of  the  actual  count  of  bales. 

It  is  57  per  cent,  of  the  cotton  product  of  the  world,  though  Ameri 
can  cotton  planting  is  an  industrial  growth  of  less  than  a  hundrec 
years,  while  India,  the  original  source  of  commercial  cotton,  pro 
auces  only  a  third  as  much. 

CROP  ESTIMATES  FOR  1885. 

It  should  be  understood  that  the  following  table  does  not  include 
all  the  cropjs  of  each  State,  and  that  no  comparison  of  the  agricul- 
tural prominence  of  States  can  be  fairly  made  from  it.  The  only 
comparison  that  is  practicable  must  relate  to  the  specific  crops  namea. 
Sugar  and  rice,  fruits,  market  gardening,  aud  meats  in  tne  South, 
ana  flax,  hemp,  broom-corn,  dairy  products,  and  meats  in  the  West, 
and  many  other  products,  some  very  local  in  distribution,  in  these 
and  other  sections  of  the  country,  are  not  included,  simply  because 
they  are  not  estimated  annually  in  sufficient  detail.  This  explanatioD 
is  made  to  prevent  captious  suggestions  of  unfairness  to  the  diff ereni 
sections,  which  are  absurd  and  unreasonable. 

Table  Bhomng  the  product  of  the  cereals,  potatoes,  tobacco,  hay,  and  cotton  of  ^ 
several  States  named,  the  yield  per  acre,  the  total  acreage,  the  average  price  ^ 
each  State,  and  the  value  of  each  crop,  for  1885. 


Stat«8. 


M^e 


New  H&mp6hire. 


Products. 


Indian  com . . .  .bushels. . 

Wheat do.... 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Hay tons.. 


Total 


Indian  com bushels. . 

Wheat do.... 

Rye do 

Oats do 

Barley do 

Buckwheat do. . . . 

Potatoes do 

Hay tons.. 

Total 


Quanti^ 

produced  in 

1886. 


1,009,000 

668,000 

29,000 

2,6s»,000 
276,000 
871,000 

6,204,000 
976,646 


1,299.000 

174,000 

41,000 

1,092,000 

84,000 

96,000 

2,786,000 

627.169 


ATeraae 

ylelT 
per  acre. 


82.8 

18.8 
12.2 
81.0 
22.4 
17.5 
100.0 
.86 


38.8 


.  15. 

12. 

84. 

22. 

20.1 
102.0 
.80 


4 
5 
7 
4 


Number  of 

acres  in 
each  crop. 


81,22i! 

41,126 
2.385 
ftl,570 
12,302 
21.185 
62,035 
1,148,995 


1.408,820 


88,886 

11,267 
8,280 

31,506 
8,745 
4.787 

27,304 
668,961 


779.186 


Vahieper 

unit  of 

qiiantity 


$0  70 
1  25 
84 
40 
69 
54 
42 

11  95 


71 
1  94 
63 
42 
60 
54 
44 
12  75 


Tofc^ 
Taluae>< 


703^- 

i,we* 

2,60!^ 
11,671^ 


17,1 


2U 


45t^ 

5X^ 
1,22^ 
6,72^  1 
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states. 


ennont 


Ussachusettfl . 


Ibode  Island 


onnecUcut 


»w  York. 


<w 


Jersey. 


Products. 


Indian  com bushels 

Wheat do.. 


do. . 

do.. 

do.. 

....do.. 

do.. 

Hay tons. . 


Rye 

Oats 

Barley 

Buckwheat. 
Potatoes 


Total 


Indian  com bushels. 

Wheat do... 

Rye do... 

Oats.*. do... 

Barley do... 

Buckwheat do. . . 

Potatoes do... 

Toba<x» pounds. 

Hay tons. 


Total 


Indian  com 

Rye 

Oats 

Barley 

Buckwheat. 

Potatoes 

Hay 


.bushels 
....do.. 

do.. 

do.. 

do.. 

do.. 

....tons 


Quantl^ 

produoedin 

1885. 


1,079,000 

300,000 

85,000 

8,806,000 
295,000 
366,000 

8,656,000 
008,700 


1,061,000 

17,000 

275,000 

758,000 

82,000 

59,000 

8,426,000 

8,796,000 

661,077 


Total 


Indian  com bushels. 

Wheat do... 

Rjre do... 

Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes do... 

Tobacco pounds. 

Hay tons. 


Total 


Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes do. . . 

Tobacco poimds. 

Hay tons. 


Total 


Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Buckwheat do. . . 

Potatoes do. . . 

Hay tons. 

Total 


480,000 
16,000 

167,000 

19,000 

1,000 

668,000 
69,667 


2,088,000 

81,000 

882,000 

1,000,000 

14,000 

140,000 

2,811,000 

12,066,000 

651,481 


28,448,000 
10,565,000 

2,658,000 
88,676,000 

7,478,000 

4,609,000 
19,996,000 
10,2W,000 

5,210,266 


11,212,000 

1,395,000 

1,14«1,000 

8,556,000 

5,000 

478,000 
8,069,000 

498,279 


Average 

yield 
per  acre. 


82.8 

17.7 
13.2 
86.4 
25.2 
20.5 
96.0 
.00 


84.0 

16.7 

11.8 

81.0 

26.2 

11.1 

100.0 

1,464.0 

1.05 


te.6 

10.0 

26.8 

24.0 

7.0 

105.0 

.80 


86.0 
14.1 
18.0 
28.5 
82.2 
12.6 
00.0 
1,675.0 
.05 


80.7 
16.4 
11.0 
27.0 
22.0 
14.8 
56.0 
1,620.0 
1.05 


32. 0 
9.7 
10.8 
96.6 
19.6 
18.5 
75.0 
.95 


Number  of 

acres  in 

each  crop. 


Value  per 

unit  of 

quantity. 


61.488 

22,007 

6,418 

104,565 

11,711 

17,862 

87,804 

1,008,000 


1,264,355 


67,666 
1,060 

24,267 
8,248 
6,884 

84,256 

2,594 

629,507 


10  64 
1  11 

74 
87 
70 
58 
85 

11  00 


782,887 


18,818 

1,878 

6,368 

791 

126 

6,866 

87,071 


114,807 


68,140 

8,198 

20,808 

88,262 

688 

11,067 

81,280 

7,661 

580,464 


760,061 


781,106 
687,867 
241,661 

1,885,245 

889,922 

811,484 

867,075 

6,788 

4,968,158 


9,022,791 


850,370 

143,097 

105,588 

188,451 

267 

85,876 

40,916 

619,241 

1,828,296 


70 
1  85 
81 
43 
72 
55 
57 
12 
18  50 


72 
88 
44 
72 

78 

56 

18  80 


68 
1  06 
75 
42 
74 
60 
65 
12. 
18  00 


58 
06 
67 
36 
71 
53 
45 
10 
12  75 


53 

95 
66 
87 
75 
60 
54 
16  50 


Total 
Taluation. 


$1,266,560 

432,900 

62,091 

1,408,220 

200,582 

194.071 

1,279.527 

9,929,700 


14,780,251 


1,872,700 

81,260 

222,863 

828,790 

59,166 

82,271 

1,052,585 

465,714 

12,220,025 


16,660,718 


806,880 

12,875 

78,480 

13,756 

788 

874,821 

1,274,728 


2,058,818 


1,280,790 
88,660 

286,588 

457,800 

10,381 

88,618 

1,546,886 

1,496,198 

9,925,758 


16,119,708 


18,010,840 
10,148,400 

1,781,042 
18.928,360 
5,300,582 
2,442,888 
8,998,290 
1,023,416 
66,480,892 


128,071,710 


6,942,360 
1,825,250 

741,228 

1,315,720 

3,752 

286,546 
1,667,098 
8, 139, 104 

19,411,058 
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States. 

Products. 

<)uantt^ 

producedin 

1HR5. 

Averase 

yield 
per  acre. 

1 
Number  of  Value  per 

acres  in       unit  of 
each  crop,   quantity. 

1 

ToUl 
valuation. 

Pennsylvania ..... 

Indian  com  . . .  .bushels. . 

Wheat do.... 

Rye do — 

Oafs do — 

Barley do.... 

Buckwheat do — 

Potatoes do — 

Tobacco pounds.. 

Hay tons.. 

Total 

46,074,000 
18,8S5,0U) 

8.296,000 

34,326,000 

485,000 

8,807,000 
13,700,000 
28,892,000 

2,788,672 

88.6 

9.7 

8.2 

26.8 

18.5 

14.2 

72.0 

1,000.0 

1.0 

1,417,080 

l,3S().2if4 

401,170 

1,304.028 

i»,]94 

274,445 

190, 2Si) 

23,3&J 

2,r38,572 

$0  49 

96 

66 

36 

70 

54 

47 

10.5 
18  50 

$28,57«.2flO 

12,792.cr««i 

2.ir6.«t5 

12,857,*.*! 
m.2x'2 

2.1M.-H-* 
6.«u,Uf*  -^ 
2.456,1«0 

86,970,7:B? 

7,766,400 

96.811.890 

Delaware  . . .  r  -  r  -r ,  -  - 

Indian  oom....bariie]s.. 

Wheat do.... 

Rye do — 

Oats. do.... 

Buckwheat do — 

PotAt/oes    do  -  - , , 

4.174,000 

«yr,ooo 

6,000 
fi01,000 

6,000 

815,000 

44,666 

19.8 
10.7 
7.0 
23.6 
11.4 
76.0 
.00 

216,696 

89,108 

«67 

21,197 

487 

4,141 

49.628 

40 
95 
75 
38 
55 
50 
14  50 

i.ea.flcio 

909.  ISO 
4,5(lO 

190. 3N1^ 
2,7X2 

157.  «5^ 

Hay tons.. 

Total 

G47.0fc3 

881,968 

8,581.363 

M A.rv1j|]i|1 

Indian  com buqhels. . 

Wheat .\do.... 

Rye do.... 

Oats. do.... 

Barley do... 

Buckwheat do — 

Potatoes do — 

Tobacco pounds. . 

Hay tons.. 

Total 

16,999,000 

6,584,000 

240.000 

2,475,000 

6,000 

144.000 

1,626,000 

28,552,000 

272,087 

22.0 

9.5 

7.8 

22.8 

21.7 

18.0 

75.0 

668.0 

.96 

726,886 

680,482 
80,760 

111,100 

277 

11,106 

20,878 

43,065 

286.365 

46 
91 
66 
85 
68 
60 
40 
7.3 
18  75 

7,S»,MO 

5,0e5,»iO 
155.  M8 
86C,2HO 

4,  OSS 

748,  «tt 
2,06(,aiS 
8,740,509 

1.809,868 

2O.0ffi.O93 

Ylrglnla 

Indian  com . . .  .bushels. . 

Wheat. do.... 

Rye do — 

Oats do.... 

Barley do — 

Buckwheat do — 

Potatoes do.... 

Tobacco pounds. . 

Hay tons.. 

Cotton bales.. 

Total 

81,888,000 

2,888,000 

828,000 

8,664,000 

20,000 

187,000 

2^102,000 

107,711,000 

261,541 

14,821 

14.9 
4.4 

6.7 

18.0 

17.0 

0.0 

60.0 

666.0 

.86 

.83 

2,182,280 
661,140 

48.216 

621,280 

1,175 

20,781 

86,067 
164,446 
296,980 

44,913 

47 
03 

m 

41 

65 

61 

51 

7.4 

18  28 

♦    8.5 

14.968,850 

2.6M,e» 
216,441 

3.552,.») 

12.»» 

113,  W) 

1.07-2,182 

7,l)ri\M« 
.3,340,^ 

5r9.«)' 

4,016,060 

84,450,791 

Indian  com .. .  .bushels. . 
Wheat do. . . . 

North  Carolina .... 

26,199,000 

2,790,000 

278,000 

4,483,000 

3,000 

62,000 

1,266,000 

87,417,000 

96,680 

407,280 

9.9 

4.1 

4.2 

7.6 

10.9 

8.4 

61.0 

480.0 

.96 

.88 

2,516,126 

682,888 

64.8U5 

999,117 

276 

6,136 

20,597 

i7,»52 

101,768 

1,071,658 

56 

1  00 

85 

50 
1  10 

e6 

57 

10.  G 
11  68 

•».5 

2.7tM».Ji! 

Rye do.... 

Oats do.... 

Barley do — 

Buckwheat do — 

Potatoes do — 

Tobacco do — 

Hay pounds. . 

Cotton bales.. 

Total 

*"  s;si2 

T^,012 

5,170.488 

«.8l»^ 

South  Carolina .... 

Indian  com  . . .  .bushels. . 

Wheat do.... 

Rye do — 

Oats do.... 

Barley do.... 

Potatoes do 

13,468,000 

1,170,000 

82,000 

8,610,000 

16,000 

285,000 

4,336 

564,662 

9.0 

5.3 

4.0 

8.6 

12.9 

60.0 

1.0 

.82 

1,487..$41 

220,080 

8,086 

413,963 

1,286 

3,011 

4.836 

1,788,280 

56 
1  10 
1  di 

1  10 
75 
18  75 
♦S.5 

21,96»-^ 

Hay tons.. 

Cotton bales.. 

Total 

32.97S^^ 

8,872,142 

- 

^Per  pound. 
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5e  showing  the  product  of  the  cerecds,  potatoes,  hay,  and  cotton,  <fcc.— Continued. 


states. 


Jift 


da 


una 


irfppl. 


iana 


laas. 


Products. 


Indian  corn  .■» .  .bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Potatoes do. . . 

Hay tons. 

Ck)tton bales. 


Quanti^ 

produoedln 

1886. 


Average 

ylelT 

per  aero. 


Total 


Indian  com bushels. 

Oats do... 

Potatoes do. . . 

Hay tons. 

Cotton bales. 


T^ytal 


Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Potatoes do... 

Hay tons. 

Cotton bales. 


Total 


Indian  com bushels. 

Wheat do... 

Oats do... 

Potatoes do... 

Hay tons. 

Cotton bales. 


Total 


Indian  com bushels. . 

Oats do 

Potatoes do 

Hay « tons.. 

Cotton bales.. 


Total 


Indian  com bushels. 

Wheat do... 

Rye do... 

Oats do... 

Barley do... 

Potatoes do... 

Hay tons. 

Cotton bales. 


Total 


Indian  com bushels. 

Wheat do... 

Rye do. . . 

Oats do... 

Potatoes do. . . 

Tobacco pounds. 

Hay tons. 

Cotton bales. 

Total 


33,162,000 

2,817,000 

121,000 

6,8115,000 

24,000 

678,000 

16,042 

960,026 


3,799,000 

619,000 

166,000 

870 

78,887 


81,406,000 

1,807,000 

28,000 

4,916,000 

617,000 

18,998 

760,447 


26,766,000 

190,000 

8,962.000 

676,000 

11,069 

1,019,470 


16,410,000 

420,000 

466,000 

88,984 

487,722 


84,406,000 

6,117,000 

41,000 

14,211,000 

180,000 

661,000 

88,899 

1,882,087 


88,809,000 

1,666,000 

2r,000 

6,818,000 

932.000 

1,606,000 

29,701 

610,666 


*FBr  pound. 


11.8 

6.2 

4.5 

9.0 
14.1 
63.0 

1.0 
.815 


Number  of 

acres  in 

each  crop. 


9.0 
9.7 
80.0 
.70 
.27 


13.4 

6.6 

4.7 

12.2 

06.0 

.94 

.872 


18.4 

4.9 
11.2 
68.0 

1.0 
.402 


16.8 

11.4 

70.0 

1.0 

.486 


80.6 

11.2 

7.0 

27.8 

16.3 

68.0 

.96 

.88 


80.2 

6.6 

6.6 

21.1 

76.0 

700.0 

1.0 

.463 


2,867,700 

453,376 

96,814 

709,  MO 

1,099 

9.175 

16,642 

8,047,696 


Value  per 

unit  of 
quantity. 


480,070 

68,611 

1,938 

628 

278,473 


749,680 


2,846.114 

239,467 

6,988 

401,772 

9.358 

14, 147 

2,796,760 


6,812,661 


1,927,892 

88,448 

866,001 

8,471 

11,069 

2,686,994 


4,876,876 


917,877 

86,875 

6,661 

88,984 

1,005,618 


2,006,610 


4,090,443 

645,468 

6,821 

612,006 

7,993 

9,679 

88,316 

8,606,886 


8,764,960 


1,898,827 

240,997 

4,114 

861,28^ 

12,208 

20,701 
1,348,048 

8,787,068 


$0  58 

1  00 

1  13 

53 

1  09 

94 

13  84 

•*8.5 


7,122,748    66,463,827 


Total 
valuation. 


118,663,900 

3,070,580 

l.S6,ai9 

3,880,350 

2C.143 

548,344 

230,825 

89,413,826 


70 

07 

1  00 

18  00 

♦18.0 


2,660,300 

347,780 

156,040 

6,660 

4.867,860 


7,026,600 


66 

1  08 

1  10 

64 

97 

12  78 

♦8.6 


64 

1  04 

66 

86 

11  76 

♦8.6 


68 
47 

84 
11  00 
♦8.6 


49 
80 
67 
87 
54 
90 
10  78 
♦8.2 


17,272,750 

1,846,210 

80,700 

2,664,100 

698,779 

169,264 

81,849,488 


68,481,861 


18,918,100 

197,600 

2,179,100 

489,694 

180,061 

41,864,841 


68,768,896 


8,167,800 

197,400 

891,667 

428, 8M 

80,106,889 


29,291,680 


41,868,940 

4,808,600 

27,800 

6,268,070 

70,364 

686,285 

904,431 

64,618,107 


107.712,087 


11 


46 
00 
7d 
45 

00 
♦8.5 


17,688,140 

1,666,000 

21,898 

2,890,860 

015,863 

112,406 

326,711 

25,226,012 

47,880,476 
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Table  akowing  the  product  of  the  cereals,  potatoes,  hay,  and  cotton,  <frc.— <k>ntii 


states. 


Tennessee 


West  Virginia 


Xenttidky. 


Ohio. 


Michigan 


Indiana. 


Products. 


Quanti^ 

produceain 

1885. 


Indian  com bushels. . 

Wheat do.... 

Rye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounds. . 

Hay tons.. 

Covton bales. . 


Total 


Indian  com bushels. . 

Wheat do.... 

Rye do 

Oats do 

Barley do.... 

Buckwheat do 

Potatoes do 

Tobaooo pounds. . 

Hay tons.. 


Total 


Indian  com . . .  .bushels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 

Tobacoo pounds. 

Hay tons. 


75,681,000 

8,821,000 

180,000 

10,762,000 

42,000 

60,000 

2.681,000 

26,989,000 

229,088 

821,088 


Average 

yield 
per  acre. 


15,827,000 

1,498,000 

89,000 

2,681,000 

9,000 

418,000 

1,988,000 

2,782,000 

269,841 


T^tal 


Indian  com bushels. . 

Wheat do.... 

Rye do.... 

Oats do.... 

Barley do.... 

Buckwheat do 

Potatoes do.... 

Tobaooo pounds. . 

Hay tons.. 


90,660,000 

8,769,000 

496,000 

10,226,000 

842,000 

11,000 

8,887,000 

909,428,000 

818,200 


Total 


Indian  com . . .  .bushels. . 

Wheat do.... 

Rye do.... 

Oats do.... 

Barley do.... 

Buckwheat do. . . . 

Potatoes do.... 

Hay tons 


111,866,000 

20,698,000 

889,000 

87,470,000 

682,000 

188,000 

12,458,000 

33,767,000 

3,748,900 


Total 


Indian  com . . .  .bushels. . 

Wheat do.... 

Rye do.... 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobaooo pounds. . 

Hay tons.. 


Total 


80.706,000 

81,261,000 

260,000 

21,789,000 

1,209,000 

488,000 

12,880,000 

1,607,282 


181,994,000 

96,669,000 

278,000 

97,178,000 

266.000 

89,000 

6,779,000 

9,608,000 

1,762,660 


*Fier  pound. 


21.9 

8.2 

6.2 
17.8 
13.6 
10.8 
66.0 
676.0 

1.10 
.    .8721 


98.8 

6.6 

6.0 

20.6 

16.6 

10.6 

70.0 

664.0 


Number  of 

acren  in 

each  crop. 


8,669,690 

1,175,882 

84,092 

620,096 

8,112 

6.888 

88.987 

46,880 

908,262 

864.618 


Value  per 

unit  of 

quantity. 


T< 
valu 


6,667,872 


26.6 
8.6 
6.8 

20.8 

17.6 
9.6 

67.0 

790.0 

1.0 


87.1 
10.9 
11.0 
87.8 
90.6 
14.0 
75.0 
920.0 
1.10 


668,409 

968,961 

17,744 

188,089 

678 

89,881 

97,600 

4,190 

868,466 


1,616,826 


8,661,667 

1,066,760 

08,847 

491,546 

19,664 

1,169 

60,666 

966,008 

818,900 


6,841,884 


82.7 
19.3 
11.8 
86.4 
93.8 
19.8 
87.0 
1.90 


8,017,464 
9,018,969 

86,894 
1,008,680 

40,568 

12,996' 
166,085 

86,703 
9,499,000 


8,880,806 


86.6 
10.6 
11.0 
96.8 
17.8 
10.9 
72.0 
720.0 
1.90 


938,682 

1,628,929 

92,118 

616,800 

61,874 

88,826 

148.048 

1,966,027 


4,090,804 


10  80 
96 
76 
34 

62 

66 

46 

7 

11  67 
•8,5 


*1: 

8, 


1, 

1, 
o 
••» 

13, 


56, 


40 

1  01 

70 

36 

66 

61 

48 

T. 

11  41 


6. 
1. 


8, 


18, 


86 
96 
71 
88 
67 
67 
49 
6.6 
10  26 


81, 
8, 

8, 


1. 

18, 

8. 


11 


82 
01 
00 
27 
07 
06 
80 
6.81 
44 


67. 


18/ 

t 

10, 


4,1 
2, 
81,' 


103.1 


84 
84 
69 
28 
60 
68 
84 
10  71 


8,790,681 
9,618,466 

96,966 
1,014.680 

16,808 
8,787 

94,161 

13,894 
1,468,800 

8,8r9,482 


10.^ 

26,  J 

] 

6.1 

< 

m 

4.{ 
16,1 


99 
86 
60 
96 
66 
66 
86 
9 
79 


64,4 


88,  S 

29,  fi 

1 

6,7 

1 

9,4 

H 

18,7 

8M 
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bU  thawing  the  prodwa  of  the  cereals,  potatoe»,  hay,  and  cotton,  <fic— Continued. 


i  *;«3^ 


Avi-mgu   NumliHroI  V 
per  acre,    each  crop-  i' 


Indladconi. 

.Ob^CO.... 

Oa» 

Barter 

Bockrhaat .. 


fO  BS      t7a,8»,440 
M  1,280,178 

M  I      iia.Bss 


37,473 
107,  f«S 
27,  JET 


.   84,C«»,O0O 

17,  am!  000 
B,  on,  000 
71,000 
&,  383,000 
3,41)7,000 


..  lE8,S9l),0aO 
..  11,1W7.000 
.,     2.B88,0Ol> 


i.0K',1SO 


8,881,  TO) 

we.  787 

7,S61.ia) 
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Thble  showing  the  product  of  the  cereals,  potatoes,  hay,  and  cotton,  <&c, — ContinuecL 


states. 


fewMezioo 


J' 


WTaaalifngtnn 


Wyoming. 


Products. 


Indian  corn bushels. . 

Wheat do 

Rye do — 

Oats do.... 

Barley do 

Potatoes do — 

Hay tons.. 

Total   


Quantity 

produoedin 

1886. 


Indian  com bushels. . 

Wheat  tt do — 

Oats do 

Barley do 

Potatoes do 

Hay tons.. 


Total 


Indian  com. . .  ..bushels. . 

Wheat do 

Oats do 

Barley do 

Potatoes do 

Hay tons.. 


41,000 

1,154,000 

13,000 

1,082,000 

858,000 

262,000 

144,888 


23,000 

1,715,000 

1,775,000 

71,000 

202,000 

160,750 


Tdtol 


Indian  com bushels. . 

Whei^ do.^ . 

Rye do...t 

Oats... do 

Barley do 

Potatoes do 

Hay tons.. 


979,000 
1,028.000 

282,000 
08,000 
85,000 
18,900 


Average 

yield 
per  acre. 


Total 


Indian  com bushels . 

Wheat do... 

Rye do... 

Oat9 do... 

Barley do... 

Potatoes do... 

Hay tons. 


Total 


409,000 
1,926,000 
22,000 
846,000 
288,000 
868,000 
159,120 


89,000 

7,412,000 

22,000 

8,095,000 

734,000 

1,186,000 

190,944 


Wheat do... 

Oats do... 

Potatoes. ., do. . . 

Hay tons. 

Total 


GO,  003 

84,000 

112,000 

98,500 


21.5 
18.5 
11. 1) 
80.  a 
20.0 

eo.o 

1.15 


26.0 
20.4 
88.1 
80.2 
82.0 
1.10 


20.6 
14.0 
20.4 
19.4 
70.0 
.90 


Number  of 

acres  in 
each  crop. 


Value  per 

unit  of 

quantity. 


1,911 
02,370 

1,005 
&1,088 
18,582 

8,150 
126,550 


241,740 


880 

88,864 

58,560 

2,353 

8,198 

142,500 


286,856 


29.8 
19.9 

9.6 
80.5 
22.0 
90.0 

1.80 


47,672 
78,242 
18,841 
8,240 
501 
21,000 


160,496 


26.4 
17.5 
15.1 
88.5 

srr.o 

109.0 
1.20 


20.8 
82.0 
98.0 
1.10 


18,742 
96,861 

2,810 
27,087 
18,098 

9,591 
122,400 


285,689 


8,371 

424,276 

1,455 

80,857 

27,191 

10,422 

159,120 


r06,192 


8,180 

2,625 

1,206 

86,000 

92,018 


SO  83 
75 

58 
40 


Total 
valuation. 


to 


52 
10  50 


$38,090 

805. noo 

7,550 

412, 80U 

204,841) 

131,040 

1,516,0SK 


80 
77 
42 
77 
50 
10  87 


8,  £8!, 387 


17.000 

1,320.55U 

745,500 

54,354 

131,118 

1,026,498 


8,894,620 


1 


78 
02 
40 
84 
82 
14  50 


60 
61 
61 
86 
62 
86 
97 


71 
72 
64 
83 
48 
85 
14 


768,620 

1,048,400 

112,800 

53,152 

11,222 

274,060 


2,866,804 


80 
44 

60 
10  26 


245.400 
1,174,860 
11,198 
804,200 
149,841 
810,748 
949,946 


8,146,187 


68,190 

5,886,640 

14,025 

1,021,850 

862,896 

897,599 

1,868,840 


8,548,589 


62,800 

86,960 

67,400 

968,875 

1,116,641 
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Summary  for  each  State,  showing  the  product,  area,  and  value  ofea^  crop  for  1885. 


States  and  Territories. 


Maine 

New  HampHhire 

Vermont 

Massachusetts . . 
Rhode  Island ... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania 

Delaware 

Maryland 

Virginia 

North  Carolina . 
South  Carolina . 

Oeorgia 

Florida 

Alabama 

Miflsltdppi 

Louiiiana 

Texas  

Arkansas 

Tennessde 

West  Virginia . . 

Kentucky 

Ohio 

Michigan 

Indiana. , 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

KaTitifT 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arisona 

DakoU 

Idaho 

Montana 

New  Mexico 

Utah 

Washin^^n 

Wyoming 


Total 


Com* 


Bushels. 


Acres. 


1, 
1, 
1. 
1, 

2, 

11. 

46, 

4. 

15, 
31, 
2ft. 
18. 
32, 
8, 
81, 
25, 
15. 
84. 

oo. 

75, 
15, 
90. 

Ill, 

30, 

181, 

868, 

^' 

18, 

S42 

196, 

158, 

189. 

3, 


16. 


009 
299 
979 
961 
429 
088 
448 
212 
074 
174 
099 
838 
199 
458 
162 
799 
405 
766 
410 
406 
309 
581 
827 
569 
865 
706 
994 

(KM 

760 
431 
496 
861 
390 
426 
840 
148 

21 
069 

66 
845 

41 

22 
979 
409 

89 


,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
.000 
,000 
.000 
.000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 


1,066,170,000 


81, 

88,886 

61,488 

57,668 

12,818 

68,140 

781,196 

860,870 

1,417,080 

816,606 

796,886 

2,188,380 

2,646,190 

1,487,841 

2,867,700 

490,070 

9,846.114 

1,927,392 

917,877 

4,090,443 

1,898,897 

8,669,600 

666,409 

3,661,667 

8.017,464 

038,689 

8.790,681 

8.559,086 

1,088,010 

648,913 

7,649,549 

6,996,798 

4.884,660 

8,628,476 

166,900 

6,470 

847 

97,880 

9,003 

680,100 

1,011 

880 

47,679 

18,749 

8,871 


78,180,190 


Value. 


1706,800 

098,900 

1,906,660 

1,878,700 

808,880 

1,980.700 

18.019,840 

5,048,860 

98.576,960 

1,669,600 

7,860,540 

14,968,860 

18,860,450 

7,688,680 

18,668,060 

9,660,800 

17,272.780 

18,018,100 

8,167,800 

41,858.940 

17,692,140 

99,470.600 

6,880,800 

31,609,160 

85,706,800 

10,440,040 

88,978,260 

76,819.440 

11,185,000 

6,897,920 

58,199,040 

49,U5,950 

88.0!3,600 

94,690,040 

9,611,900 

106,600 

16,760 

662,120 

49,600 

4,296.600 

33.690 

17,600 

768,620 

945,400 

68,100 


Wheat. 


Bushels. 


666,000 

174,000 

800,000 

17,000 


-81,000 

10,565,000 

1,805,000 

18,826,000 

967,000 

5,584,000 

9,888,000 

9,700,000 

1,170,000 

9,817,000 


1,307,000 
190,000 


686,674,680 


6,117,000 

1,666,000 

8,821,000 

1,498,000 

8,750,000 

90,608,000 

81,261,000 

96,660,000 

10.688,000 

16.666,000 

34,285,000 

30,889,000 

11,275,000 

11.197,000 

10,828,000 

96,502,000 

13,916,000 

103,000 

2,395,000 

808,000 

27,913,000 

1.154,000 

1,716,000 

1,093,000 

1,996,000 

7,419,000 

66,000 


867,112,000 


Acres. 


41,190 

11,267 

22,007 

1,080 


2. 
687, 
143, 
1.880, 
80, 
680. 
661. 
682. 
290, 
458. 


108 
367 
097 
294 
103 
483 
140 
noo 
030 
875 


Value. 


$707,500 

215,760 

4S2.900 

21,950 


.%.5») 

10,142,400 

1,32S.:»0 

12,702.000 

909.150 

5. 085. 040 

2. 6^4. 690 

2,790.0W 

1,287,000 

3,070,580 


280,467 
88,448 


1,346,210 
107,000 


646,468 

940,997 

1,175,882 

968.961 

1,066,760 

9,018,062 

1,628,090 

9,618,466  I 

1,955,005  I 

1,862,785] 

8,064,274! 

9,688,044 

1,617,506 

1,060,960 

1,756,959 

9,828,400 

976,109 

6,670 

190,043 

91.678 

9,187,064 

62,870 

83,864 

78,942 

06,861 

494,976 

8,180 


84,180,946 


4,898,000 

1,666,000 

8,629,050 

1,607,080 

8,571,060 

18,780,630 

96.260,910 

22,096,740 

8,663,280 

11,006,400 

28,099,500 

90,829,440 

8,681,750 

7,278,050 

11,801,900 

17,816,640 

9,6(»,046 

94,760 

1,063,000 

887,800 

17,666,190 

806,500 

1,880,560 

1,043.400 

1,174,800 

6,886,640 

62,800 


975,880,890 


States  and  Territories. 


Maine 

New  Hampshire 

Vermont 

Massachusetts . . , 

Rhode  Island 

Connecticut 

New  York 

New  Jersey 

Pennsylvania . . . . 

Delaware 

Maryland 

Virginia    

North  Carolina  . . 
South  Carolina . . 

Georgia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arlcansas 

Tennessee 


Bye. 


Bushels. 


90,000 

41,000 

86.000 

275,000 

15,000 

382,000 

2,668,000 

1.140.000 

8,298,000 

6,000 

940.000 

323.000 

278,000 

82,000 

191,000 


98,000 


41,000 

27,000 

180,000 


Acres. 


9,885 

8,280 

6,418 

94,204 

1,372 

20,898 

941.661 

105.688 

402,179 

867 

80,759 

48.216 

61.895 

8.088 

96,814 


5,938 


6,a»l 

4,114 

84,609 


Value. 


Oats. 


$94,327 
84,080 
02.601 

922,868 
12.875 

986.682 
1,781.042 

741,228 

9,176.603 

4,500 

155,948 

916.441 

231,675 
.%2,144 

136,340 


Bushels. 


80,700 


27,800 

91,808 

187,109 


2,699,000 
1,092,000 
8,806,000 

753,000 

167,000 

1,090,000 

88.676,000 

8.566.000 

U,  396, 000 

501,000 
9,475,000 
8.064,000 
4.483.000 
8.510,000 
6,395.000 

519,000 
4,915,000 
8.962,000 

490,000 

14,211,000 

6,813.000 

10,759,000 


Acres. 


84, 

81, 

104, 

24, 

'     6, 

88. 

1.386. 

133. 

1,804, 

21, 

111, 
091, 
599, 
413, 
709, 

53, 
401, 
865, 

36, 
519, 
251, 
690, 


670 
506 
666 
907 
368 
969 
245 
461 
098 
197 
100 
280 
117 
963 
640 
611 
772 
001 
875 
OOG 
984 
096 


Value. 


11,048,800 

458,640 
1.408,  »0 

828,790 
78,480 

457.800 

18.098,860 

1,816,720 

19,867.800 

100,880 

866,950 
8,662,940 
2,941,500 
1,805,400 
3,889,350 

347,780 
9,6&4,100 
9, 170, 100 

107,400 
6,858,070 
9,300.860 
8,656,080 
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Summary  for  each  State,  showing  the  product ,  area,  and  value,  cj^c— Continued. 


States  and-  Territories. 


"Wert  Virginia 
:Xentuck7  — 

Ohio 

3Cic^iJ«mn 

Tndiana 

JIliDOiS 

"WuKonsin 

Ifinmesota 

Iowa 

JCiMouri 


2^ebraaka . . . 
California.. 

Oregon 

Ifevada 

Colorado  . . . 

Dakota 

Idaho 

Xootana  ... 
New  Mexico 

Utah 

Washington 
Wyoming  . . 


•••«•* 


Total 


Rye. 


Bushels. 


89,000 
496,000 
889,000 
9S0,000 
278,000 

2.808,000 

2,167,000 
600,000 

1,746,000 
606,000 

8,888,000 

923,000 

810,000 

20,000 


86,000 

118,000 

18,000 


22,000 
82,000 


81,766,000 


Acres. 


17,744 
93,847 
86,804 
22,118 
26,256 

181,877 

176, 162 
32,710 

127,469 
48,668 

806,461 

69,407 

80,106 

1,888 


1,966 
9,488 
1,095 


8,810 
1,466 


8,128,801 


Value. 


868,104 

351,866 

283,600 

147,460 

103,911 

1,220,176 

1,126,788 

240,222 

808.946 

282,767 

968,888 

304,687 

286,662 

16.068 


28,710 

68,880 

7,666 


11,198 
14,085 


18,684,880 


Oats. 


Bushels. 


2,831,000 

10,225,000 

87,470,000 

21,789,000 

27,178,000 

107,968,000 

47,778,000 

87,644,000 

74,718,000 

28,312,000 

87,146,000 

lU.  028, 000 

2,106,000 

6,798,000 

271,000 

1,698,000 

18,229,000 

1,032,000 

1,776,000 

282,000 

845,000 

8,096,000 

84,000 


689,409,000 


States  and  Territories. 


Maine 

New  Hampdiire. 

Vermont 

Mannftrhunntta 
Rhode  Island . . . . 

Connecticut 

New  York 

New  Jersey 

Fennsylrania 

Delaware 

Maryland 

Virginia 

Noith  Carolina.. 
South  Carolina . . 

Georgia 

Texas  

Tennessee 

West  Virginia . . . 
Kentucky  ...... 

Ohio 

Michigan 

Indiana 

minois 

Wisconsin 

Minnesota 

Iowa 

Missouri 


Nebraska. . . 
California  . . 

Oregon 

Nevada 

Colorado  . . . 

▲risona 

Dakota 

Idaho 

Montana  . . . 
New  Mexico 

Utah 

Washington 

Total. 


Barley. 


Bushels. 


7, 


278,000 
84,000 

296,000 
88,000 
19,000 
14,000 

478,000 
6,000 

486,000 


1. 

1. 
9, 
8, 
6, 


8. 
12, 


2. 


6,000 

80,000 

8,000 

16,000 

84,000 

180,000 

48,000 

9,000 

348,000 

888.000 

809.000 

866.000 

001,000 

808,000 

088,000 

106,000 

156,000 

877,000 

868,000 

708,000 

704,000 

466.000 

166,000 

447.000 

402,000 

358,000 

71,000 

68,000 

288,000 

784,000 


Acres. 


18,808 

8.746 

11,711 

8,848 

791 

688 

889,922 

267 

86,194 


66,860,000 


877 

1,176 

276 

1,286 

1,099 

7,998 

8,118 

678 

19,664 

40,588 

61,874 

16,898 

41,861 

415.285 

387,525 

221,990 

7,000 

42,145 

177, 150 

701,809 

34,845 

28,272 

0,404 

22,302 

uo.ars 

18,582 

2,358 

8,240 

18,098 

27,191 


2,789,869 


Value. 


$190,140 

58,141 

206. 68} 

59,166 

18,756 

10,881 

6,809,562 

8,762 

889,818 


4,068 

18,964 

8,818 

17,676 

26,148 

70,864 

26,047 

4,959 

229,888 

657.408 

726,198 

146.512 

570,634 

4,872.X20 

8,298,569 

1,991,331 

81,242 

298,049 

1,274,417 

10,036,167 

344,896 

377,006 

98,614 

357,792 

888.694 

264,849 

54.854 

58,152 

149,841 

852,896 


82,807,686 


Acres. 


188,089 

491,545 

1,008,680 

615,800 

1,014,680 

8,290,061 

1,412,474 

1,076,393 

8,210,338 

1,267,849 

858,920 

700,048 

78,008 

198,397 

7,858 

45,478 

852,800 

34,088 

68,560 

18,841 

27,687 

80,867 

8,685 


88,788,680 


Value. 


1900,860 

8,874,250 

10,110,900 

6,100,920 

6,794,600 

25,912,380 

12,422,280 

9.386,000 

16,437,960 

7,361,120 

6,S»48,850 

4,566,320 

1,010,880 

2,145,260 

127,370 

781,080 

8,042,070 

412,800 

746,500 

118,800 

804,800 

1,081.860 

86,960 


179,681,660 


Buckwheat. 


Bushels. 


871,000 

96,000 

866,000 

69,000 

1,000 

140,000 

4.609,000 

478,000 

8,897,000 

6,000 

144,000 

187,000 

68,000 


60,000 

418,000 

11,000 

182,000 

433,000 

89,000 

194,000 

875,000 

73,000 

814,000 

61,000 

24,000 

28,000 

25,000 

6,000 


4,000 


12,686,000 


Acres. 


21,186 

4,787 

17,868 

6,884 

186 

11,087 

811,484 

86,876 

874,446 

487 

11,106 

80,784 

6,166 


6,888 

89,881 

1,162 

12,995 

38,826 

8,787 

15,491 

37,478 

6,589 

20.679 

5,894 

1,889 

2,237 

1,848 

661 


496 


914,884 


Valua. 


1800,199 

61,160 

194,071 

88,871 

788 

68,618 

8,448,888 

866,646 

8,104,444 

8,788 

86,627 

118,880 

84,018 


89,668 

861,916 

7,419 

118,866 

251,184 

67.926 

128,928 

258,664 

51,266 

105,988 

41.281 

14,876 

18, 4W 

16,906 

8,708 


8,778 


7,067,868 
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Summary  for  each  State,  showing  tJie  product,  area,  and  value,  <&c. — CJontinued. 


States  and  Territories. 


Mabie 

New  IlAinpsliire 

Verwiout 

Maib&cbuaetts  . . 
Rhode  Isloud  . . . 

CoDnecticut 

New  York 

New  Jersey 

Pennsylvania . . . 

Delaware 

Maryland 

Virginia 

North  Carolina . 
South  Cai-ouau  . 

Georgia 

Florida 

Alabama 

Mttwiflsippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia . . 

Kentucky. 

Ohio 

Michigan 

Indiana 

nUnois 

Wisoooiin 

IQiiziefotft 

Iowa. 

MlMoari 

Kfl**fflff 

Netxraaka 

California. 

Oregon. 

Nevada 

Colorado 

Arizona. 

Dakota 

Idaho • 

Montana 

Newtfezloo 

Utah 

WaahingtoQ 

Wyoming. 

Total 


Potatoes. 


Bushels. 


6. 
2. 
3, 
3, 

2. 

1», 

8. 

18, 

1. 
2, 
1, 


2. 

1. 

3. 
12, 
12, 


2, 


1, 


204,000 
785,000 
656,000 
420,000 
668.000 
811,000 
996,000 
069,000 
700,000 
31&;000 
528,000 
102,000 
266.000 
235,000 
678,000 
166.000 
617,000 
676,000 
466,000 
651.000 
982,000 
581,000 
988,000 
387,000 
468,000 
880,000 
779,000 
871,000 
966,000 
268,000 
881,000 
658,000 
011,000 
961,000 
887,000 
322,000 
355,000 
747,000 

84,000 
700,000 
252,000 
262.000 

85,000 
888,000 
186,000 
112,000 


175,009,000 


Acres. 


62,035 

27,804 

87,804 

34,255 

6,866 

31,229 

857,075 

40,916 

190,280 

4,141 

20,378 

86,067 

20,597 

8,911 

9,175 

1,988 

9,858 

8,471 

6,661 

9,579 

12,268 

38.937 

27,609 

50,556 

166,036 

148,048 

94,151 

142,198 

107,895 

61,923 

187,668 

78,275 

87,688 

48,777 

57,491 

12,687 

4,738 

7,860 

1,204 

86,000 

8,160 

8,198 

601 

0,691 

10,422 

1,208 


2,966,828 


Value. 


$2,605,470 

1,225.404 

1,279,527 

1,952,585 

874,321 

1,545,886 

8,998.200 

1,657,098 

6,439.075 

157,358 

748.892 

1,072,132 

716,158 

175,995 

543,344 

155,040 

598,779 

489,624 

391,667 

586,235 

615,368 

1,164,216 

881,081 

1,422,646 

4,866,624 

4,379,260 

2,440,894 

5,195,915 

4,206,964 

2,105,882 

6,076,075 

2,594,816 

8,646,741 

1,422,887 

8,078,648 

476,789 

230,784 

466,487 

58,168 

1,184,000 

131,040 

181,118 

11.222 

810.748 

897,699 

67.406 


78,168,406 


Hay. 


Tons. 


976,646 

527,169 

902, 7D0 

601,077 

69,657 

661.481 

6,210,266 

493,279 

2,738,572 

44,665 

272,087 

261,541 

96,680 

4,386 

16,642 

370 

18,298 

11,069 

88,984 

88.899 

29,701 

829,088 

289,841 

813,200 

2,748,900 

1,607,282 

1,762,560 

4,298,126 

1,860,228 

2,457,000 

4,865,^25 

1,675,000 

8,800,000 

2,603,175 

1,127,160 

446,260 

185,000 

87,600 

22,960 

1,376,000 

144,383 

156,75a 

18,900 

169,120 

190,944 

93,500 


4^,781,560 


Acres. 


1,148,995 

658,961 

1,006,000 

629,597 

87,071 

580,454 

4,962,158 

519,241 

2,788,572 

49,628 

286,355 

205,980 

101,768 

4,336 

16,642 

528 

14,147 

11,000 

88,984 

88.815 

29,701 

206,202 

858,466 

813,200 

8,499,000 

1,206,087 

1,468,800 

8,806,260 

1,682,025 

8,047,600 

8,787,500 

1,818,500 

8,040,000 

1,904,750 

080,800 

357,000 

160,000 

87,600 

25,600 

1,100,000 

125,660 

142,500 

21,000 

182.400 

159,120 

85,000 


89.849,701 


Value. 


$11,670,930 

6,7^.405 

9,929.700 

12,289,925 

1,274.728 

9,9-^758 

66,430,892 

8^89,104 

86,970,728 

647,643 

3,740,509 

3,840,461 

l,189,82e 

59.69) 

290,895 

6,600 

109.284 

180,061 

488.824 

904,481 

828,711 

2,073,457 

8,807.086 

8,810,800 

81,447.416 

16,142,455 

18,780.342 

81,501,219 

18,051,996 

11,486,060 

81,184,781 

11,418,790 

16,160,000 

0,108,044 

18,068,810 

8,860,063 

078,750 

867.240 

296.850 

6,417,500 

1,516,082 

1,696,498 

274,050 

049.  M6 

1,868.340 

068,875 


88e,788,8i8 


States  and  Territories. 


Tobacco. 


Pounds. 


Massachusetts 

Connecticut 

New  York 

Pennsylvania 

Maryland 

Vlrgiaiu , 

North  Caix)lina 

South  Carolina 

Oeorjf  ift 

riorida 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tenneiisee 

West  Virginia 

Kentucky 

Ohio 

Indiana 

Illinois 

Wisconsin 

Missouri 

All  other  States  and  Terri- 
tories, including  Missouri, 
for  cotton. 


Total 


3,798,000 
12.066,000 
10.224,000 
28.892,000 
28,552,000 
107,711,000 
87,417,000 


1,606,000 
26.930.000 

2,782,000 

209,423,000 

88.767,000 

9,593,000 

4,968,000 
81,196,000 
14,614,000 


4,788,000 


668,786,000 


Acres. 


2,594 

7,661 

6,783 

23.392 

4d,oa5 

164,445 
77,952 


2,294 
46,850 

4,190 

265,093 

36,703 

13,321 

5,908 
27,127 
16,493 


8,096 


768,600 


Value. 


$455,714 
1,496,198 
1,023,416 
2,456,160 
2,064,308 
7,970,649 
8,966,108 


Ck>tton. 


Bales. 


112,406 
1,885,713 

211,444 

18,612,526 

2,127,806 

863,896 

446,645 
2,968,686 
1,016,960 


678,086 


48,806,606 


14,821 
407,280 
554,652 
060,085 
73,8»r 
760,447 

1,019,470 
487,728 

1,382,087 
610,666 
881,688 


88,786 


6,075,800 


Acres. 


44,018 
1,071,668 
1,788,860 
8,047,606 

878,478 
8,706,700 
8,585,904 
1,006,818 
8,505,885 
1,848,048 

864,618 


74,466 


16,800,866 


Value. 


»»' 


$979,601 
15,088,008 
81,060,766 
80, 418,896 
4,867,860 
81,840,488 
41,864,841 
80,106,389 
54,618,107 
85, 886, 613 
18,860,587 


1,886,818 


860,060,818 
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Table  showing  the  average  yield  per  cure,  and  price  per  bushely  poundy  or  ton,  of  farm 

products  for  the  year  1885. 


Com. 

Wheat. 

Rye. 

Oats. 

Barley. 

States  and  Terri- 
tories. 

Bush- 
els. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bushel. 

Bush- 
els. 

Price 

per 

bushel. 

Elaine 

82.8 
88.8 
82.2 
SI.O 
38.5 
35.0 
80.7 
82.0 
82.6 
19.8 
22.0 
14.9 
9.9 
9.0 
11.8 
9.0 
13.4 
18.4 
16.8 
20.6 
20.2 
21.2 
28.8 
25.5 
87.1 
82.7 
86.6 
81.4 
80.1 
28.4 
82.1 
81.8 
82.4 
86.7 
24.7 
22.8 
24.8 
84.5 
22.1 
28.9 
21.6 
26.0 
20.6 
29.8 
26.4 

10  70 

n 

64 
70 
72 
68 
68 
68 
40 
40 
46 
47 
65 
56 
68 
70 
55 
54 
68 
49 
46 
89 
40 
86 
82 
84 
99 
28 
84 
82 
24 
25 
94 
19 
68 
70 
76 
68 
76 
28 
82 
80 
78 
60 
71 

18.8 
15.4 
17.7 
15.7 

$1  25 
1  24 
1  11 
1  25 

19.2 

12.5 

13.2 

11.3 

10.9 

18.0 

11.0 

10.8 

8.2 

7.0 

7.8 

6.7 

4.2 

4.0 

4.5 

$0  84 
88 
74 
81 
88 

66 
66 
75 
05 
67 
86 
1  00 
1  18 

81.0 
84.7 
86.4 
81.0 
26.3 
28.5 
27.9 
26.6 
26.8 
28.6 
22.8 
18.9 
7.5 
8.5 
9.0 
9.7 
12.2 
11.2 
11.4 
27.8 
21.1 
17.8 
20.5 
90.8 
87.8 
85.4 
96.8 
82.8 
88.8 
84.9 
88.8 
22.3 
81.8 
34.3 
27.0 
80.0 
84.5 
87.8 

$0  40 
42 
87 
48 
44 
42 
88 
87 
86 
88 
35 
41 
50 
54 
53 
07 

65 
47 
87 
45 
84 
35 

S 

27 

28 
25 
24 
26 
25 
22 
26 
38 
10 
48 
37 
47 
46 

22.4 

aj.4 

25.2 
25.2 
24.0 
22.2 
22.0 
19.5 
18.5 

$0  60 

70 

!New  Hampshire 

Vermont 

Maasachusett^ 

lUiode  Island 

72 

CoDDecCicut 

New  York 

14.1 
15.4 
9.7 
9.7 
10.7 
9.5 
4.4 
4.1 
5.3 
6.2 

1  05 

96 

95 

96 

96 

91 

98 

1  00 

1  10 

1  09 

74 
71 

JJew  Jersey 

Pennsylyania 

Delaware 

75 
70 

Maryland 

21.7 
17.0 
10.9 
12.9 
14.1 

68 

Vir^tnla 

66 

North  Carolina 

South  Carolina 

Georgia 

1  10 
1  10 
1  00 

FloHda 

Alabama 

5.6 
4.9 

1  08 
1  04 

4.7 

1  10 

'Mi5^fMMpp'( 

lifnnfiiana . . 

Tftxas 

11.2 

6.6 

8.2 

6.6 

8.6 

10.2 

19.8 

10.6 

8.6 

11.6 

11.1 

11.8 

7.4 

10.6 

11.8 

9.4 

15.9 

18.6 

19.8 

14.0 

12.8 

18.5 

20.4 

14.0 

19.9 

17.6 

20.8 

80 
100 
96 
1  01 
96 
91 
84 
86 
81 
76 
70 
67 
77 
66 
67 
67 
60 
09 
89 
06 
68 
75 
77 
102 
61 
79 
80 

7.0 

6.6 

6.2 

6.0 

6.8 

11.0 

11.8 

11.0 

12.7 

12.8 

15.8 

18.7 

10.4 

11.6 

18.8 

10.8 

14.9 

67 
79 
76 
70 
71 
60 
59 
59 
53 
62 
48 
46 
56 
40 
88 
76 
75 

16.8 

64 

Arkansas 

Tvmwmi^ 

18.5 
15.6 
17.5 
90.6 
28.8 
17.3 
24.2 
22.4 
23.8 
23.0 
22.8 
20.8 
21.8 
18.1 
20.2 
20.0 
24.0 
20.0 
25.0 
26.0 
30.2 
19.4 
22.0 
27.0 

69 

litest  Virginia 

Xisituckr  ...  r ...  ■ 

65 

67 

Ohio 

67 

Kichlgiin 

60 

ImHana 

65 

-niinn% 

67 

mrincoviffin t 

47 

>nnfft#Mmi^  ,   , 

41 

Iowa 

89 

llinffffK"irj ,.,,.,  ^ ,,.. . 

52 

XanMUi 

84 

Nebraska 

88 

California 

70 

Oreffon 

40 

l>?eyada 

81 

Oolorado 

17.8 

66 

60 

Arizona 

80 

Xakota 

19.0 
11.0 

66 
68 

87.5 
80.8 
88.1 
90. 4 
80.6 
88.5 
89.0 

28 
40 
42 
40 
86 
88 
44 

87 

1A»h^ 

75 

^ontJuiA ^ 

77 

"^tf^  Mffirioo 

84 

TJtah 

0.6 
16.1 

61 
64 

62 

^Waahtaigtoo 

48 

A'verage 

96.6 

32.8 

10.4 

77.1 

10.9 

67.0 

27.6 

28.6 

91.4 

66.8 

Budn 

rheat. 

Potatoes. 

Hi 

V. 

Tobi 

icco. 

Cotton. 

States  and  Terri- 
tories. 

Bush- 
els. 

Price 

per 

bushel 

Bush- 
els. 

Price 

per 

bushel. 

Tons. 

Price 
ton. 

Pounds. 

Price 

per 

pound. 

Bales. 

Price 

per 

pound. 

^ain<« , . .  r 

17.5 

20.1 

20.5 

11.1 

7.9 

12.6 

14.8 

13.5 

14.2 

11.4 

13.0 

9.0 

8.4 

$0  54 
54 

58 
55 
78 
00 
53 
60 
54 
.55 
60 
61 
65 

100 
102 
96 
100 
105 
90 
56 
75 
72 
76 
75 
60 
01 
60 
63 
80 
66 
68 
70 
68 
76 
65 
70 

$0  49 
44 
36 
57 
56 
55 
45 
54 
47 
50 
49 
51 
57 
75 
04 
1  00 

85' 

84 

90 

66 

46 

43i 

.85 

.80 

.90 

1.05 

.80 

.95 

l.ft5 

.95 

1.00 

.90 

.!« 

.S5 

.95 

1.00 

1.00 

.70 

.94 

1.00 

1.00 

.96 

1.00 

1.10 

.82 

M.0O 

$11  96 
12  75 

11  00 
18  50 
18  30 
18  00 

12  75 
Hi  50 

13  .50 
11  .5«» 
13  75 
13  2S 

11  (« 
13  75 
13  84 
18  00 

12  73 
11  75 
11  00 

10  78 

11  00 
11  67 
11  41 
10  95 

Cents. 

Cents. 

^ew  Hampshire — 
"Vermont 

^lassachuaetts 

1,404 

12.0 

3lhode  Island 

^'omiecticut 

.Ts'ew  York 

1,575 
1,520 

12.4 
10.0 

2\ew  Jersey 

t 

1,000 

10.5 

iJelaware 

3Iaryland 

01  v^ 
055 
480 

7.3 

7.4 
10.6 

"VuTtinia 

.38 

.38 

.32 

.315 

.27 

.272 

.402 

.485 

.38 

.458 

8.5 

^orth  Carolina 

South  Carolina 

8.6 
8.5 

^3eon;!^ 

8.5 

norida 

13.0 

^labajna 

8.5 

Hiiisais^DDi 

8.5 

T/>iiifnana 

as 

"Tf  xftj? 

8.9 

ArkanmiH 

700 
676 

i   790 

7.0 
7.0 

8.5 

Tennessee 

10.3 
10.5 
9.5  1 

66 

e?    1 

\         ^.^ 

"West  Vh-ginia 

V...: : 

&r           42     J 

\;::;:: 

A 
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Table  showing  the  average  yield  per  acre,  and  price  per  bushel,  <fcc.— Contiiraed, 


states  and  Terri- 
tories. 


Ohio 

Michigan . . . . 

Indiana 

Illinois 

Wisconsin . . . 
Minnesota . . . 

Iowa 

Missouri 

Kansas 

Nebraska  ... 
Calif omia . . . 

Ore^n 

Nevada 

Colorado  — 
Arizona .... 

Dakota 

Idaho 

Montana  — 
New  Mexico. 

Utah 

Washington. 
Wyoming . . . 


Buckwheat. 


Bush- 
els. 


Average. 


14.0 
13.8 
10.2 
12.5 
10.0 
11.2 
11.8 
10.8 
12.7 
12.6 
20.1 
10.7 


8.1 


18.8 


Price 

per 

bushel. 


10  66 
68 
66 
64 
60 
70 
68 
68 
62 
66 
68 


Potatoes. 


Bush- 
els. 


66.9 


76 
87 
72 
87 
88 
86 
90 
86 
80 
81 
86 
106 
76 
96 
70 
76 
80 
82 
70 
90 
109 
98 


Price 

per 

bushel. 


10  89 
84 
86 
42 
47 
40 
41 
89 
62 
86 
68 
86 
66 
61 
69 
42 
62 
60 
32 
86 
86 
60 


Hay. 


Tons. 


77.2 


44.7 


1.10 
1.20 
1.20 
1.80 
1.10 
1.20 
1.16 
1.20 
1.26 
1.80 
1.20 
1.26 

.90 
1.00 

.90 
1.26 
1.16 
1.10 

.90 
1.80 
1.20 
1.10 


Price 
per 
ton. 


Pounds. 


1.12 


$11  44 
10  71 
7 
7 
7 
4 
4 
7 
4 


79 
36 
00 
65 
86 
25 
25 


Tobacco. 


980 


720 

840 

1,150 


8  51 

11  50 

865 

7  25 

990 

18  00 

894 

10  60 

10  87 

14  50 

5  97 

7  14 

10  25 


8  71 


880 


650 


Price 

per 

pound. 


Cents. 
6.8 


9.0 
9.0 
9.6 


7.0 


12.0 


747.8 


7.7 


GotUn. 


Pri-e 
Bales.  I   pn- 

pOUDiL 


CmtL 


.860 


as 


Table  showing  the  average  cash  value  per  acre  of  farm  products  for  the  year  1885. 


Btatee  and  Territo- 
ries. 


Maine 

New  Hampshire. 

Vermont 

Massachusetts  .. 
Rhode  Island.... 

Connecticut 

New  York 

New  Jersey 

Pennsylvania  . . . 

Delaware 

Maryland 

Virnnia 

North  Carolina.. 
South  Carolina. . 

Georgia 

Florida 

Alabama 

Mississippi ...... 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia... 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota 

Iowa 

MisHourl 

Kansas 

Nebraska 

California 

Oregon 

Nevada  

Colorado 

Arizona 

Dakota 

Idaho  

Montana 

New  Mexico 

Utah 

Washington 

Wyoming 


Average. 


Com. 


122  62 
24  06 
20  00 
28  80 
24  10 
22  06 
17  81 
16  96 
15  98 

771 
10  18 

7  02 


5 
5 


46 

Oft 
668 

6  33 

7  36 
722 
890 

10  11 
9  28 

8  2fi 

9  61 
803 

11  86 
11  12 
10  29 

8  80 
10  23 

9  09 
7  71 

7  82 
778 
697 

16  82 

15  99 
18  60 
23  48 

16  54 

8  11 

17  59 
20  00 

16  &2 

17  m 

18  75 


8  69 


Wheat. 


$17  20 
19  16 
19  67 
19  68 


14  84 
14  76 
9  26 
9  27 
10  20 
868 
405 

4  09 

5  85 
677 


662 

6  14 


16 
9 


7 
7 
6 


897 
6  49 
809 

5  61 
3  38 
9  28 

17 
10 

6  89 
8  74 

78 

57 

72 

6  86 

6  44 

6  81 

10  96 

17  01 

16  24 

13  84 

804 

13  88 

15  75 

14  25 
12  13 
12  58 

16  60 

806 


Rye. 


$10  90 
10  38 
9  77 
9  16 
9  02 
9  75 
7  37 
7  02 
5  41 
5  26 

5  07 
4  49 
3  57 
400 

6  08 


6  17 


4  09 

5  20 
3  95 
3  60 

3  76 
660 

6  67 

6  49 
678 
640 

7  U 
680 
5  82 

4  64 
439 
7  83 

11  25 


12  06 


6  72 
6  90 


4  85 
9  64 


692 


Data. 


$12  40 
14  56 
18  47 
18  34 
11  67 

11  96 
10  06 

9  86 
9  48 
8  98 

7  80 
672 

8  74 
468 

4  78 
6  49 
6  61 

6  14 

5  35 
10  27 

9  61 

5  90 

7  18 

6  86 

10  08 
9  91 

6  70 
788 
879 

8  72 

7  44 

5  81 
7  31 

6  52 

12  96 

11  09 

16  21 

17  17 


Barley. 


8  62 

12  11 

13  92 
8  15 

10  99 
12  71 
1108 

"7I8" 


$16  46 

16  62 

17  64 

18  22 
17  89 
16  48 
15  02 
14  00 
12  95 


Buck- 
wheat. 


46 

0  80 

10  Sf 

6  05 

6  21 


14  74 

11  05 

12  00 

14  80 

15  89 


880 


887 

858 

11  73 

18  74 
13  96 

9  52 

13  79 

10  53 
9  76 

8  97 

11  60 
7  07 
7  19 

14  80 

9  90 
16  20 
14  40 
16  00 

9  25 

19  50 
23  10 
16  40 

11  44 

12  96 


12  04 


7 
7 
8 
4 

6 
7 
5 
5 


56 
Hi 
10 
67 
26 
80 
49 
53 


680 

6  40 
644 
9  10 

7  42 
6  63 

8  00 
6  90 
784 
8  02 


7 
7 
8 


00 
88 
26 


13  60 
6  60 


6  60 


772 


Pota- 
toes. 


$42  00 

44  88 
84  80 

67  00 

68  80 
49  50 
25  20 

40  50 
83  84 

88  00 
86  75 
80  60 
34  77 

45  00 

59  22 
80  00 
64  08 

67  80 

68  80 
61  20 

60  16 
29  90 

80  10 

28  14 

29  26 
29  58 
25  92 
36  64 

89  01 
34  00 

36  90 
38  15 

41  60 
29  16 
53  66 

37  80 
48  76 
67  % 
48  80 

81  50 
41  60 
41  00 
22  40 

82  40 
88  15 
55  80 

34  49 


Tobac- 
co. 


$176  66 


Hay. 


OOtr 

ton. 


195  80 
162  00 


106  00 


48  40 
48  47 
60  88 


40  00 
40  26 

60  46 

61  35 
67  96 


64  80 

76  60 

109  26 


61  60 


66  00 


67  49 


$10  16 

10  90 
900 

19  48 
14  54 

17  10 

18  39 
13  68 
13  60 
13  06 
13  06 

11  20 

11  10 
18  75 
13  84 

12  61 
11  97 
11  75 
1100 

10  24 

11  00 

12  84 
936 

10  25 
12  58 

12  85 
935 
9  56 
7  70 

6  58 
558 
870 
5  31 
4  56 

13  80 

10  81 
0  58 
0  «> 

11  70 
4  08 

12  OR 
11  41 

13  05 

7  78 

8  67 
Lll  28 


14  2 
12  «B 

11  31 

19    ^ 

15  ^ 

15     ^** 


9  78     14  75 
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\eral  summary,  showing  the  estimated  quantitieSy  number  of  acres,  and  aggrer 

gate  value  of  the  crops  of  the  farm  in  1885. 


Products. 


com buihels. 

; do. . . 

, , do. .. 


heat 


.do. 
.do. 
.do. 
.do. 


Total. 


DO pounds. 

tons. 

I bales. 


}rand  toted 


Quantity 
produced. 


1,986,178,000 

857,112,000 

21.756,000 

029,409,000 

58,800,000 

12,020,000 

175,029,000 


Number  of 
acres. 


Value. 


8,190,46^,000 


509,786,000 

44,781,560 

6,575,800 


78,180,150 
34,1^,*.M0 

2,12^.801 
22,r«3  iy&J 

2, 7»i  859 
014,894 

2,265,823 


188,141,908 


|08    674.  a'K) 

275,32U,3sK) 

12,594,  H20 

179,681, «60 

82,807,696 

7,057,868 

78,158,408 


1,221,800,162 


752,520 
89,849,701 
18,800,865 


lv7|  044f  9tW 


48,266,598 
880,752,878 
269,989,812 


1,924,806,445 


showing  the  average  yield  amd  cash  value  per  acre,  and  price  per  unit  of  quan^ 

tity,  of  farm  produjcts  for  the  year  1885. 


nt)ductiw 

yield  per 
acre. 

Average 

price  per 

unit  of 

quantity. 

Average 

value 
per  acre. 

Products. 

Average 

ylrtd 
per  acre. 

Average 

prloeper 

unit  of 

quantity 

Average 

value 
per  acre. 

com .  .bnthels. 

do.. 

do.. 

do.. 

do.. 

to.  6 
10.4 
10.2 
27.6 
21.4 

$0  82.8 
77.1 
57.9 
28.5 
66.8 

$8  09 
805 
592 

788 
12  04 

Buckwheat  .bushels. 

Potatoes do.. 

Tobaooo pounds. 

Hay tons. 

Ootton bales. 

18.8 
77.2 
747.8 
1.12 
.860 

$0  66.9 

44.7 

7.7 

8  71 

♦8,6 

|7  7S 
84  48 

978 
U75 

*Per  pound. 


FARM  ANIMALS. 

showing  the  estimated  number  of  animals  on  farms,  total  value  of  each  kindf 

and  average  price,  January,  1886. 


fttes  and  Territories. 


ampshlre. 

It 

husetts . . . 
[aland  — 

tlcut 

>rk 

rsey 

l^ania 

re 

nd 

a 

[Carolina  . 
:?arolina  . 
i, 


la 

ippi 
xia  . 


as 

see  — 
jrfdnla 
ky    . . . 


i. . 


isin 
Ota 


Horses. 


Number. 


90,288 

49,188 

79,202 

62,663 
9,905 

47,934 
647,845 

90,741 
677,581 

22,880 
136,496 
238,871 
142,579 

62,789 
106.884 

29.419 
123,842 
125,  IM 
112,975 
998.862 
169,625 
288,(504 
131.621 
883,034 
753.rtSn 
4'iK,  650 

1,048.759 
896,700 
8S4,668 


Average 
price. 


$68  80 

82  91 
88  68 

106  15 
102  58 
99  66 
98  22 
108  54 
94  10 
97  90 
81  62 

69  56 

74  58 
88  97 
81  58 
79  78 

70  79 
69  43 
56  41 
35  89 
54  58 
G6  72 
eo  85 
03  69 
79  16 

83  68 

75  47 
75  21 
78  04 
8000 


Value. 


$7,972,458 
4,074,211 
6,627,271 
6,468,684 
1,016,071 

4,  rrr,  165 

60,889,110 

9,895,110 

54,346,474 

2,172,884 

10,824,641 

16,267  609 

10,625,894 

5,586,481 

8,715,984 

2,847,183 

8,781,618 

8, 688, 875 

6,372,037 

35,851,40(1 

9,258.528 

18,066,758 

8.008.848 

24,394.3W 

5!^,  659, 185 

35.820,292 

47,950,766 

78,872,127 

80,967,952 

26,767,040 


Mules. 


Number. 


5,107 

9,407 

28,670 

4,061 

18,226 

84,342 

86,452 

71,119 

143,84.3 

11.558 

132,848 

147.512 

78, 8(i3 

175,515 

114,317 

187. 20H 

6,412 

124.  IK-, 

23, 1«K» 

5.775 

54,943 

124.473 

8,010 

.10.»& 


Average 
price. 


$107  83 
119  47 
109  99 
113  74 
108  17 

85  53 
88  19 

98  30 

96  50 

97  21 
84  03 
88  57 

86  24 
54  50 
69  77 
69  69 
75  50 
69  38 

87  68 

99  60 

81  97 

82  48 


Valua 


$648,118 
1,128,900 
2,603,488 
461,915 
1,480,626 
2,987.290 
7,192,178 
6,990,978 

13,880,850 
1,123,586 

11.120,818 

13.fKM,504 
6,81)1,147 
9,566,081 
7,976,8i»4 

13,040,443 

4J'4, 100 

8,fil0,370 

2,104,588 

575, 190 

4,503,828 

10,259,7^4 


\ 
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howing  the  eatimated  number  of  ammaU  on  farms,  total  vaiite,  &e, — Cont'd. 


68  And,  Territories. 


mpshire 

t 

ufletts 

lUnd 

icut 

rk 

rania 

e 

d 

ftrotfnk 

iroUna ^ 

fc.!..**!.!...!. ..'..* 
•Pl 

A 

8 

» 

rgiid* 

y 

» ••••• 

1« 

ta 

a 

ia 

» 

k. 

dco 

:ton 

M 

tal ...,. 


Shflop. 


Number. 


687,407 

185,880 

878,174 

64,661 

»0,440 

68,477 

1,606,SM 

107,418 

1,180,481 

S8,284 

168,688 

463,187 

466,816 

118,086 

600,504 

01,004 

887,047 

876,106 

116,886 

6,808,615 

884,081 

608,780 

684,018 

006,888 

4,758,084 

8,868,607 

1.068,517 

1.005.668 

1.818,800 

878,168 

467,680 

1,865,078 

1,100,168 

448,078 

6;  060, 686 

8,460,661 

661,801 

1,186,646 

886,008 

868,678 

810,876 

718,760 

4,888,765 

661.767 

644,648 

618,466 


Average 
price. 


48,888,831 


18  15 
846 
886 
801 
8  75 
8  85 
806 
876 
868 
880 
806 
884 
1  88 


1  78 
1  46 
1  65 
1  40 
1-60 


1 
1 
1 
1 


66 
70 
57 
60 
1  88 
884 
808 
8  11 
8  lO 
8  10 
1  80 
881 
888 
48 
60 
15 
81 
47 
73 
77 
70 
8  84 
8  10 
8  12 
1  60 
808 
880 
807 


1 
1 
8 
1 
1 
1 
1 
1 


1  81 


Yahie. 


$1,166,771 

478,887 

1,068,061 

186,104 

76,684 

178,676 

4,876,848 

406,861 

8,187,800 

68,868 

618,788 

1,065,888 

600,081 

184.260 

780,868 

160,805 

471,800 

418,878 

102,466 

11,682,812 

867, H«l 

067,255 

1,174,210 

8,Qii4,666 

8,818,166 

4,788,871 

8.888,007 

8,805,186 

8,805,868 

615,284 

1,067.804 

1,808,840 

1.888,667 

866,883 

20,861,268 

8,618,180 

1,145,480 

1,884,162 

1,683,208 

568,286 

441.788 

1,583,881 

6,084,666 

1,866,688 

1,828,401 

1,078,188 


82,443,867 


Hogs. 


Number. 


70,708 

54,404 

74,116 

77,616 

14,806 

61,788 

728,060 

103,786 

1,108,801 

44,481 

800,868 

876,866 

1,846,668 

667,181 

1,666,078 

208,108 

1,861,158 

1,818,144 

680,700 

2,411.787 

1,688,866 

8.122,646 

416, 188 

8,088,188 

8,448,4in' 

840,688 

8,778,100 

8,067,061 

1.066,866 

440,640 

4,840,008 

4,168.081 

8,276.178 

8,812,784 

1,027,586 

181,600 

14,808 

17,082 

10, 149 

866, 8H0 

26.762 

18,298 

17,488 

87,654 

66,770 

8,500 


46.088,048 


Average 
price. 


$8  78 
038 
600 

10  04 
0  80 
8  84 
763 
886 
7  47 


6 
6 
8 


10 
06 
66 
884 
840 
8  16 
888 
8  16 
804 
8  10 
876 
848 
80 
66 


8 
8 
848 


80 
87 
66 
76 
18 
67 
07 
46 
86 
08 
15 
81 
65 
88 
50 
08 
60 
6  26 

6  65 

7  16 
4  81 


4 

6 
4 
4 
6 
4 
6 
8 
4 
6 
4 
8 
4 
7 
4 
4 
6 


6  60 


486 


Value. 


|S20,760 

607,725 

611,112 

779,677 

141.077 

608,838 

5,485,448 

1,618,574 

8,841,566 

871  028 

1,786,115 

3,206,068 

4,367,460 

1,927,868 

4,830.858 

708,488 

4,861,588 

8,685,646 

1,800,448 

6,666.867 

4.187,065 

6,788,828 

1,688,183 

7  ,Uoo,  HUu 

11,720,864 

4,480,888 

12,886,480 

18,897,017 

5,468,888 

8,066,000 

84,686,107' 

14,401.982 

11,068,640 

11,748,848' 

4,260,686 

588.281 

66,517 

126,611 

46,671 

1,778,840 

148,867  . 

120,805 

87,083 

197,867 

881.286 

16,260 


106,508,884 


a_ 


NUMBERS. 


)  interest  in  horse  breeding  has  not  abated  during  th^  past  year. 
>vement  is  rife  in  nearly  all  sections  of  the  country,  giving  in- 
)  of  value,  so  that  the  aggregate  of  horse  values,  notwithstand- 
le  general  tendency  to  decline,  has  slightly  advanced.  No  other 
«  of  farm  animals  shows  much  increase  of  value. 
S'ew  England  there  is  considerable  interest  in  raising  trotting 
The  stock  laws  of  the  Southern  States,  which  require  fencing 
stock,  have  resulted  in  the  increase  of  horse  raising,  at  the  ex- 
of  other  stock,  as  horses  require  a  smaller  area  of  pasture,  and 
•  repay  expenses  of  raising.  The  South,  however,  does  not  yet 
all  the  horses  required,  making  a  market  still  for  manv  horses 
1  in  Kentucky  and  north  of  the  Ohio.  In  Louisiana  tne  wood 
res  and  old  fields  of  the  western  parishes  contain  droves  of  a 
horse  of  Spanish  origin,  which  is  much  used  by  the  Creole  and 
»  population  for  cultivating  and  general  purposes.  They  are 
26  AG— '86 
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easily  and  cheaply  raised^  and  bear  a  low  price,  thus  reducing  the 
average  value  of  the  horses  of  the  State.  In  some  parts  of  Texas  there 
is  a  growing  interest  in  horse  raising.  Cross-bred  colts  from  Mexican 
dams  are  produced  in  large  numbers,  selling,  when  grown,  at  $20  to 
$40,  according  to  quality.  A  better  cross  from  large  American  mares 
is  worth  $80  when  full  grown.  The  average  value  of  Texas  horses  of 
all  ages  is  less  than  hair  the  average  of  the  United  States— $32.39  to 
$72.15.  The  Arkansas  markets  are  flooded  with  Mexican  mustangs, 
causing  a  reduction  in  price  in  some  localities.  Mustangs  have  b^n 
very  generally  distributed  during  the  past  year — considerably  even  in 
the  Ohio  River  region — among  better  stock,  where  a  tendency  exists 
for  heavier  draft  horses.  The  great  variety  of  uses  of  horses  admita 
of  enlargement  of  demands  for  both  large  and  small  breeds.  Minne- 
sota horses  are  in  demand  farther  west,  and  are  beginning  to  be  grown 
for  the  Dakota  supply.  Horse  raising  is  to  some  extent  taking  the 
place  of  wheat.  Numbers  have  increased  largelv  In  Kansas,  partly 
owing  to  immigration  and  partljr  to  the  establisning  of  large  stock 
farms.  The  bronchos,  or  Mexicans,  are  distributed  extensivdy 
through  the  Pacific-coast  States,  reducing  the  average  value  by  their 
numbers.  The  increase  is  very  heavy  in  Idaho,  Montana,  Uttui.  and 
Washington  from  establishment  of  horse  ranches.  Oregon,  Calif  or- 
zda.  and  Minnesota  show  marked  increase. 

The  increase  in  mules  has  been  less  proijortionally  than  in  horses 
during  the  past  year,  and  is  unequally  distributed.  Few  are  found  in 
New  England  or  in  the  States  of  the  Northern  border,  but  they  be- 
come more  numerous  in  the  lower  latitudes. 

The  largest  increase  of  milch  cows  is  in  the  States  receiving  immi- 
gration^ and  in  the  Territories  where  mining  and  other  industries  are 
increasing.  The  increase  has  been  slow  in  several  of  the  W^srtem 
States  on  account  of  the  low  price  of  butter.  There  is  indicated,  how- 
ever, a  tendency  to  improvement  in  quality.  It  is  recognized  that 
the  profits  of  a  dairy,  wnere  the  margin  is  small,  may  be  sacrificed  by 
the  presence  of  a  few  poor  cows.  It  is  reported  that  a  better  feeling 
exists  since  the  passage  of  the  olemargarine  bill. 

There  has  been  a  considerable  increase  in  other  cattle,  from  a  belief 
that  beef  will  pay  better  than  wheat  and  cotton  and  other  tillage  crops, 
declining  less  in  unfavorable  markets.  A  larger  number  of  calves 
has  been  raised,  and  in  the  ranch  regions  cows  have  been  retained  in 
the  herds,  while  bullocks  have  ^one  to  market ;  and  though  there  was 
heavy  loss  last  winter  in  some  districts,  there  is  increase  oi  numbers  in 
in  the  feeding  grounds  of  the  plains  and  mountains. 

Sheep  have  been  reduced  heavily  in  numbers,  under  the  influence 
of  low  prices  of  wool,  to  such  extent  that  the  comparative  scarcity, 
with  increasing  wool  values  in  other  parts  of  the  world,  has  given 
prices  an  upward  turn,  and  sheep  are  already  coming  into  greater  de- 
mand. In  all  parts  of  the  world  wool  prices  have  recently  been  low, 
and  numbers  have  decreased  in  other  countries,  causing  the  rise  in 
value  that  has  recently  taken  place. 

The  numbers  of  swine  are  also  less  than  a  year  ago.  The  ravages 
of  cholera  have  been  so  heavy,  that  stock  hogs  have  not  been  kept  up 
to  the  recent  standard  of  supply.  The  reduction  is  also  felt  in  tne  re- 
ceipts of  slaughtering  establishments. 
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total  ntunbera  of  farm  animals,  compared  witli  the  figures  of 
.ry,  1886,  are  as  follows: 


stock. 

1866. 

•     1887. 

Inoreafleor 
decrease. 

18,077,687 
2,062,608 
14,286,888 
81.876,842 
48,882,881 
40,092,048 

12.496,744 
2,117,141 
14.688.068 
88.611,760 
44,760,814 
44,612,886 

+  419,067 
+  64,648 
+  886,606 
+2,S6,606 
-8,568,017 
-1,479,807 

1 

pthff  cattlo 

VALIJBS. 


iecline  in  values  noticed  in  two  preceding  reports  has  not  been 
It  is  most  manifest  in  cattle,  which  have  mcreased  in  num- 
As  to  horses,  sheep,  and  swine,  average  values  have  slightly 
led  during  the  year.  It  is  to  be  hoped  that  the  depression  in 
itural  values  has  reached  its  lowest  ebb.    The  averages  are  as 


i: 


stock. 

1866. 

1867. 

Increase  or 
decrease. 

171  27 

79  60 

87  40 

81  17 

1  91 

486 

178  16 

78  91 

96  06 

19  79 

8  01 

446 

+10  88 
—      69 

.>......ttA*JaaB*>aaaBa*>«aaBaa*     ...••*«■•*■••«••■•>«■••■•■     >••■ 

1 

—  1  88 

other  oftttle 

*  1  88 

+      10 

+     « 

course  of  prices  of  the  last  ten  years  is  thus  shown  as  indi- 
»y  the  average  price  of  all  animals  of  each  species  on  the  1st 
uary: 


Horses. 


$68  16 
62  41 
64  75 
68  44 
68  62 

70  89 
74  64 
78  70 

71  27 

72  16 


Mules. 


$68  70 
66  06 
61  26 
60  79 
71  36 
79  49 
H  22 
8:2  38 
79  00 
78  91 


Cows. 


$86  41 
21  78 
28  27 

28  96 

26  89 

80  21 

81  87 

29  70 

27  40 
26  06 


Other 
cattle. 


$17  14 
16  80 

16  10 

17  83 
19  89 
21  80 
23  62 
28  26 
21  17 
19  79 


Sheep. 


$2  26 

207 
221 
2  80 
287 
2  53 
287 
8  14 
1  91 
801 


Swine. 


$4  98 
8  18 
428 


70 
96 
76 
W 
02 
4  25 
4  48 


year  1879  was  the  date  of  lowest  prices  recorded  since  the 
ion  of  these  statistics.  The  decline  from  1873  to  1879  was 
continuously  progressive  and  very  heavy.  A  sharp  rise  fol- 
culminating  in  1884.  Sheep  were  highest  in  1883,  commencing 
ne,  due  to  large  importation  of  foreign  wool,  a  year  before  the 
•aae  movement  in  other  values  commenced.  Hogs  were  also 
b  in  1883,  on  account  of  the  poor  corn  harvest  of  that  year. 
Jwajrs  sympathize  with  corn  m  price  movements,  fluctuating 
ood  and  bad  harvests,  aside  from  the  tendency  of  prices  from 
causes. 
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The  aggregate  values  of  farm  animals  and  a  comparison  with  val- 
ues of  last  year  are  given  as  follows: 


stock. 


Hones 

Mutea. 

Bfilch  cowg 

Oxen  and  other  cftttle 

Sheep 

Swine 


Total 


1866. 


I860,  «S,  206 
168,881.006 
880,986.628 
661,966.274 
92,448,867 
106,609,804 


■]' 


2,a65,160,8QS 


1887. 


$901,686,756 
167,067,538 
878,780,589 
668,137,900 
80,872,889 
900,048,891 


2,400,686,968 


Increaaeor 


+140,882.5(7 
+    B,  678,40 

-  Il,196,n4 

-;-  i,i8i.«a 

-  2,671,088 
-h    8,4ni.»7 


+  85, 427,  W 


There  is  an  increase  in  the  totals  for  horses,  mules,  oxen  and  othor 
cattle,  and  swine.  The  decline  is  heaviest  in  milch  cows,  attributed 
to  discouragement  over  the  prices  of  butter,  which  farmers  claim 
have  been  reduced  by  the  abundance  of  oleomargarine  sold  as  butter. 
The  feeling  is  better  under  the  law  regulating  the  sale  of  imitation 
butter  compounds,  and  prices  of  cows  are  already  appreciating  in 
consequence. 

Table  ahotoing  the  estimated  number  and  value  of  animaU  on  farms^  January  1, 1887« 


States  tad  Territorifls. 


Haine 

New  Hampehlre 

Vermont 

MaasachusettB 

Rhode  Island 

Connecticut 

i  New  York 

New  Jersey 

I  Penn^Ivania 

'  Delaware 

j  Maryland 

i  Virginia 

"  North  Carolina 

South  Carolina 

Georgia 

Fiorina 

Alabama 

Mississippi 

Louisiana 

Texas 

Arkansas 

Tennessee 

West  Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

niinois 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada 

Colorado 

Arizona 

Dakota 

Idaho 

Montana 

New  Mexico 

Utah 

Washington 

Wyoming 

Total 


Horses. 


Number. 


08,094 

49.884 

82,870 

68,916 

9,95ft 

48,418 

660,803 

01,648 

688,806 

22,880 

129,086 

288,548 

142,679 

64,678 

107,902 

81,  KM 

127,043 

180,160 

114,105 

1,088,816 

174,714 

294,876 

185,670 

886,864 

761,217 

454,869 

635,362 

1,059,247 

408,601 

854,668 

978,806 

750,824 

698,858 

383,889 

280,626 

167,776 

44.  aM 

128,770 

10,165 

227,027 

48,750 

129,908 

20,786 

66,136 

94,287 

82,600 


12,496,744 


Average 
price. 


$88  60 
83  91 

82  31 
106  64 
106  62 
100  00 

98  39 
103  26 

94  87 

95  63 

83  15 
70  11 

75  14 
88  17 
81  16 

81  62 
68  89 

70  59 

57  27 

82  89 
60  07 

66  81 

65  72 

67  83 

81  97 

84  87 

77  50 

76  61 
80  72 

82  90 

78  86 

58  66 

71  23 

76  75 

64  00 
63  92 

66  15 
58  00 

62  00 

77  60 

65  00 
50  58 

85  89 

43  94 

63  87 

44  69 


72  16 


Value. 


$8,107,650 

4,143,889 

6,780,071 

0,816,300 

1,061,443 

4,841, 1U2 

65,017,187 

9,463,186 

65.337,058 

2,135,491 

10,728,077 

16.725,678 

10,718,012 

5,701,926 

8.767,335 

2,545,222 

8.751.585 

9,187,560 

38.G43.055 

10.405.908 

19,007,21.5 

8.910.107 

26.3fc»,44'> 

63,308,601 

38.503,565 

40,343,727 

81,1.53,417 

32,983,334 

39,402,052 

71,020,052 

44,543,180 

42,263,123 

29,340,719 

18,534,948 

9.04.5,003 

2,462,449 

7,178,918 

538,580 

17,618.192 

2.681,250 

6,5*5,088 

74.5,944 

2,466,490 

6,018,458 

8,678,675 


901,685,755 


Mules. 


Number. 


6,156 

9,407 

23,070 

4,061 

13,358 

86,872 

88,181 

78,253 

146,720 

11,789 

184,995 

158,412 

81.229 

186,046 

117,747 

190.952 

6,540 

122.948 

24.479 

5,486 

58,844 

125,718 

8,010 

10.447 

48,052 

218,998 

88,596 

40,358 

36,2H4 

8,155 

1,657 

8,165 

1,863 

11,964 

2,486 

9,239 

10,912 

8,579 

1,281 

2,860 


2,117,141 


Average 
prtoe. 


1110  87 

190  84 

110  51 

118  28 

90  10 

86  46 
79  32 
04  04 
96  29 

98  98 

82  93 
84  44 
U  06 
61  m 
72  75 

70  81 
75  75 
72  26 

87  96 
101  39 

83  49 
83  33 
94  24 

99  38 
87  18 
67  58 

87  57 
92  09 
«5  67 
72  60 
78  18 

88  92 
74  00 
99  85 
86  50 

71  75 
47  70 
60  10 
88  06 
60  78 


Vafaie. 


78  91 


$571,800 
1,186,748 
2,615,091 
480,130 
1,284.544 
8,058.00f» 
6,9W,0» 
0, 888,Snv 

18,980,562 
1,107.284 

11.194.624 

12.953.9S8 
6,876.876 
9. 637. 291 
8.566.439 

13.581.572 

495.899 

8. 863. 535 

2,153,5n 

666.206 

4.496,201 

10,478.670 

751,  sn 

1,086.624 

4.186.W2 

14,799.633 

7.320,901 

8,716.460 

3,085.913 

229,068 

121.351 

685.  aM 

137.862 

1,194.022 

210.  n4 

663.181 

500.501 

215.082 

l(fi,247 

196,887 


197,067,588 
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showing  the  estimated  number  and  value  of  animals  on  farms — Continued. 


tesand  Tenrttories. 


onpahire. 

tt 

niaetts. . . 


dcut 
irk.. 
raey. 


PB 

Id 

k 

iArolioa 
ajolina 


?P*. 


rginia 
T 


to 
to 


I 


ia 


» 

doo 


^n 

Mr 

.'erritory. 


itol 


tetaad  Territories. 


MQchoows. 


Number. 


166,840 

06,041 

821,180 

175,007 

88,666 

184.660 

1,406,107 

178,086 

011,148 

88,688 

188,684 

866,841 

841,845 

144.748 

887,608 

40.832 

888,148 

888,078 

167.018 

785,080 

880,000 

886.810 

167,016 

810.846 

775,784 

488,078 

661,447 

037,476 

648,IS28 

417,876 

1,848,008 

780,050 

600,601 

833,884 

843,460 

76,050 

17,683 

67,804 

15,838 

100.480 

84.406 

80,006 

18,880 

44,684 

68,408 

6,858 


Average 
price. 


14,688,088 


$20  60 

80  80 

87  88 
86  00 
86  60 

88  88 

81  80 
86  00 
80  00 
80  60 

80  60 
88  00 
15  76 
18  86 
17  60 

15  66 

16  66 
14  40 
16  85 
16  84 
16  88 

81  00 
86  60 
27  88 
80  18 

80  27 
27  88 
20  88 
85  70 

85  60 

86  18 
88  60 
86  27 
86  68 
88  82 

81  60 
86  10 
88  00 
88  83 
88  00 

86  00 

87  50 
25  67 
80  00 
33  00 
80  00 


Value. 


86  06 


H802 

8,060 

6,010 

6,187 

804 

4,164 

46,700 

6,886 

86,488 

874 

8,043 

6,870 

8,801 

8,641 

6,041 

774 

4,707 

4,076 

8,408 

11,666 

4,706 

7,060 

4,440 

8,464 

22,685 

18, 106 

16,098 

87,406 

14.060 

lO.&IO 

82,641 

17,164 

16,014 

8,880 

8,068 

8,802 

638 

2,177 

855 

6,585 

857 

1,001 

488 

1,836 

8,060 

184 


646 
688 

181 
346 
286 
018 


386 


882 

078 

643 

184 

051 

818 

868 

661 

261 

158 

073 

288 

410 

748 

800 

686 

006 

610 

171 

806 

518 

702 

087 

218 

000 

040 

700 

856 

172 

863 

440 

480 

068 

840 

080 

200 


Oxen  and  other  cattle. 


Number. 


878,780,680 


186,160 

188,892 

178,576 

110,560 

18,164 

100,926 

860,786 

60,040 

867,060 

27,187 

180,578 

488.041 

410,388 

216,868 

604,708 

666,600 

436,411 

4^4,608 

806,506 

6,084,766 

461,016 

470,658 

886,684 

634,302 

007,464 

621,843 

008,378 

1,600,762 

081,661 

476,617 

2,116,417 

1,420,453 

1,583.018 

1,048,800 

660.802 

643,846 

817.050 

1,070,768 

848,710 

710,084 

830,453 

818,784 

1,880,068 

810,848 

800,676 

1,866,806 

680,780 


Average 
price. 


88,611,760 


$88  18 

80  64 

27  85 

81  84 

ft2  86 

81  60 

83  16 

88  66 

86  14 

86  64 

84  86 

18  60 

000 

10  67 

088 

864 

086 

000 

12  85 

18  14 

10  71 

14  06 
20  82 

88  82 

26  00 

85  84 

M 

M- 

22  86 

10  80 

83  41 

84  80 

80  64 

83  77 

81  08 

88  80 

10  00 

82  81 

81  60 

83  10 

17  87 

80  46 

88  44 

88  05 

81  00 

Value. 


18  70 


•5.806 

4,856 

4,866 

8,453 

438 

8,484 

88,618 

8,847 

82,668 

722 

8,460 

7,066 

4,188 

2,314 

6,075 

4.827 

4,804 

8,8^ 

8,861 

78,202 

4.828 

0,610 

6,824 

12,72r 

86,827 

18.484 

81,881 

87,018 

16,005 

10,544 

47,860 

87.441 

3&.50] 

85.460 

18,607 

16,280 

6,040 

83,768 

^680 

18!  775 
81,824 
4,498 
7,047 
88,815 
18,085 


674 
408 
167 
848 
066 
887 
186 
106 
080 
818 
858 
048 
100 
861 
622 
825 
668 
6C6 
&>2 
806 
857 
466 
433 
507 
800 
037 
850 
300 
186 

023 

864 
778 
505 
041 
083 
470 
400 
8G2 
240 
310 
802 
871 
840 
865 
380 


668,137,086 


.mpehire 

t 

lueetts.. 
Bland... 
icut..... 

ric 

■sey 

▼anla.... 

■e 

id 

•  •••••••• 

arolina. 
arolina . 

a 

»P1 

la 


Sheep. 


Number. 


686,660 
105,260 
878,174 

03,870 

20, »» 

'  63,477 

1,570,860 

106,380 

1,004,888 

28,294 
166,210 
449,238 
450,068 
108,418 
465,552 

00,183 
828,565 

242,  on 

111,780 
4.761,831 


Average 
price. 


18  70 

277 
881 
884 
863 
8  61 
880 
858 
881 
808 
8  30 
830 


1 
1 
1 
1 
1 
1 
1 
1 


88 
68 
42 
78 
42 
44 
66 


Value. 


$1,470,605 
680,804 

1,061,450 

811,164 

78,640 

187,474 

6,218,668 
881,018 

8,072,850 

66,877 

644,888 

1,084,184 
576,061 
166,314 
650,780 
160,886 
458,071 
848,664 
178,016 

7,718,088 


Hogi. 


Number. 

Average 
price. 

Value. 

'^•SS 

$8  60 

$611,060 

68,800 

088 

604,036 

74,806 

788 

660,688 

78,840 

10  00 

776,810 

14,107 

066 

186.180 

61,164 

880 

686,246 

700,806 

786 

5,145,331 

180,010 

880 

1,674,526 

1,070,280 

724 

7,760,178 

42.664 

7  16 

804.077 

876,870 

640 

1,789,077 

787,780 

4  11 

8,287,570 

1,870,280 

886 

4,286,700 

660,106 

876 

8,068,625 

1,618,000 

800 

4,406.096 

206,106 

845 

720,766 

1,810,617 

806 

8,882,706 

1,115,178 

800 

8,845,516 

661,751 

i    ft,6»l,^% 
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Table  showing  the  estimated  number  and  value  of  aninuds  on  farms — Continiiel 


States  and  Territories. 


ArkansM 

Tennessee .... 
West  Virginia 

KentucJQT 

Ohio 

Michigan 

tn<mna 

Illinois 

Wisconsin .... 
Minnesota .... 

Iowa — , 

Missouri 

Xfty><ya# 

Nebraska 

California 

Oregon.. 

Nevada.. , 

Colorado 

Arizona 

DakoU 

Idaho *.. 

Montana 

New' Mexico.. 

Utah 

Washington . . 

Wroinlng , 

Indian , 


Total 


Sheep. 


Number. 


894,060 

601,615 

608,666 

868,068 

,4.668,918 

8,166,187 

1,084,001 

086,801 

1,078,644 

878,168 

485,408 

1,188,878 

1.106.860 

489.700 

6,060.608 

8,608.080 

674,480 

1,149,178 

687,901 

856,000 

881,418 

754,688 

4,085,748 

656,868 

655,480 

684,080 


44,760,814 


Average 

price. 


81  68 
1  61 
8  18 
888 
858 
864 
848 
844 
806 
886 
840 


07 
75 
08 
77 
48 
71 
61 
60 
8  48 
8  86 
84 
48 
04 
00 
00 


1 
1 
1 
1 

'\ 

1 
'1 


8  01 


Tahie. 


1841,088 

840,  srr 

1,807,048 
1,007,609 
11,688.076 
5,486,167 
8,607,181 
8,860,859 
8,880,468 

655,880 
1,080,515 
1,968,888 
1,980,768 

844,004 
10,786,108 
8, 670, 178 
1,168,871 
1,845,570 
1,008,688 

680,100 

680,070 
1,708,107 
5,066,006 
1,848.608 
1.110.878 
1,047,480 


Number. 


1,588,190 

1,010,881 

488.778 

1,806,608 

8,880,884 

888,868 

8.495.870 

8,060,684 

1,008.458 

4£S,918 

4,461.067 

8.876.885 

8.161.419 

8.888,166 

l,017.fti8 

:2e9.980 

14.543 

81.890 

18,701 

487,176 

88,100 

80,968 

80,990 

88,650 

90,158 

9,750 

860.000 


Hogs. 


89,878,889    44,618,880 


Average 
price. 

Yahie. 

$8  65 

|4,08B.» 

8  10 

6,  on,  181 

4  11 

1,780,4(8 

888 

O,906,iir 

669 

18,987,89 

588 

4,7M,419 

687 

18,a90,ttO 

648 

19,907,6» 

680 

5,814,9m 

460 

1,948, 780 

5  17 

0,066,  an 

808 

14,008,897 

568 

11,966,840 

648 

18,  on,  886 

878 

8,841,4W 

886 

066.48 

5  88 

77.8S 

088 

146,  «N 

400 

64,6IM 

648 

S,814>01S 

596 

147,60 

6  88 

119.166 

087 

181.066 

887 

987.  QBS 

480 

881.  Ott 

04O 

17.666 

800 

8. 810. 000 
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900,048,891 


WHEAT  AND  COBN. 


SUPI>^LY  AND  DEMAND  FOR  FIVE  YEARS. 

A  resolution  of  the  House  of  Representatives  of  the  United  States-- 
called  upon  the  Department  of  Agriculture  to  give  the  amount  o^ 
wheat  and  com  on  nand  in  this  country,  where  K)cated,  with  proha — 
ble  requirements,  to  September  1,  1888,  as  compared  with  amounts^ 
on  hand  at  similar  periods  during  the  previous  five  years;  the  num — 
ber  of  acres  of  spring  and  winter  wheat  growing,  each  respectively,  - 
to  produce  the  crops  of  1886,  with  acreage  for  each  of  the  five  pre— - 
ceding  years;  the  amount  of  wheat  and  com,  each  respectively,  likely — 
to  be  required  by  each  importing  country,  with  present  surplus  on  ^ 
hand  in  each  exporting  country  to  supply  such  requirements  until  J 
September  1,  1886;  the  area  of  wheat  sown  in  all  other  countries  for  ^ 
the  crop  of  1886,  with  probable  surplus  or  shortage  in  each  country. 

On  the  29th  of  May  a  report  w'as  made  by  the  Statistician  and  ^ 
communicated  to  the  House,  showing  concisely: 

(1)  (a)  Stocks  on  hand  in  the  United  States;  (6)  requirements  to  • 
Septemoer  1.  * 

m  Acreage  of  crop  of  1886. 

(3)  (a)  Production  in  Europe;  (6)  European  Commercial  supply. 

(4)  European  stocks  on  hand. 

(5)  The  coining  crops:  (a)  Wheat j  (6)  corn. 

Itmakes  the  normal  consumption  of  wheat-consuming  countrfes, 
not  including  the  small  amount  produced  in  countries  where  other 
grains  donstitute  the  diet  of  the  people,  about  2,166,000,000  bushels, 
and  finds  that  the  deficency  of  last  year  was  89,000,000^  and  the  8ur< 
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plus  of  1884  125,000,000.  It  finds  a  deficiency  in  1886  in  countries 
where  the  harvest  is  finished  of  32,000,000,  the  probability  of  an 
average  yield  in  Europe,  and  of  a  production  in  this  country  of  at 
least  100,000,000  bushels  more  than  the  product  of  1885;  and  there- 
fore, on  the  basis  of  present  conditions,  a  probable  full  supply  of 
the  wants  of  the  world  for  the  coming  year. 

It  finds  that  there  has  been  some  increase  of  wheat  area  even  in 
Europe,  and  very  material  eidargement  of  breadth  in  the  United 
States,  some  in  India,  Australasia,  and  South  America,  which  causes 
a  full  supply,  if  not  a  plethora,  in  the  markets  of  the  world,  and 
which  has  reduced  the  price  in  Liverpool  to.  a  lower  point  than  has 
been  recorded  in  125  years. 

It  shows  the  fact,  which  those  who  only  look  at  the  commercial 
movement  often  fail  to  see,  that  nearly  all  the  wheat-raising  countries 
of  the  world  aim  to  produce  a  full  supply,  and  usually  succeed;  that 
North  America,  South  America,  Asia,  Africa,  and  Australasia  each 
produce  a  supply,  and  generally  some  surplus,  while  Europe  produces 
3^  of  the  4  bushels  required  per  capita,  besides  another  naif  bushel 
for  seed,  say  about  165,000,000  bushels.  It  shows  that  if  Great 
Britain  shall  be  set  off  from  Europe,  the  Continent  will  supply  itself 
usually,  or  at  least  require  only  a  few  million  bushels  after  its  interior 
distribution  is  effected.  In  other  words,  the  world  is  striving  to  del- 
uge Liverpool  with  wheat,  and  finds  elsewhere,  and  is  likely  to  find 
elsewhere,  despite  any  law  except  the  natural  laws  of  production  and 
9elf -preservation,  no  markets  that  are  worth  striving  for,  or  that  can 
enrich  any  wheat-growing  nation. 

The  report  of  the  Statistician  is  given  in  full. 


1.— (a)  STOCKS  ON  HAND. 

In  ** stocks  on  hand**  are  included  the  estimated  amount  in  the 
hands  of  farmers  and  the  ^'  visible  supply  "  of  commercial  authorities, 
but  not  that  of  unenumerated  wayside  granaries,  the  unmanufact- 
ured stocks  of  millers,  or  the  manufactured  product  on  its  movement 
from  mill  to  mouth. 

Wheat  stocks,  May  1. 


Yean. 


18M 
1886 
1884 
1888 

laas 


Stocks. 


Fftrmers\ 


Bushels. 

60,000,000 
112,000.000 
78,000,(10() 
91,<X)0.000 
60,000,000 


Commercial. 


Bushels. 

44,000,000 

40  000,000 

28,000,000 

20,000,000 

10,000,000 


Aggregate. 


Biuhels. 

104,000,000 

169,000,000 

95,000,000 
111,000,000 

76,000,000 


Prerious 
crop. 


Bushels. 
867,000,000 
518,000.000 
421,000,000 

604,000,000 
368,  xio.OOO 


Were  the  mill  stocks,  unenumerated  commercial  ^ain  in  obscure 
storage,  and  manufactured  wheat  in  distribution  included  in  the 
above  aggregate  the  addition  miffht  suffice  for  the  consumption  of 
two  months.  This  portion  of  the  visible  supply  will  be  greatly 
reduced  before  the  1st  of  September,  and  will  swell  the  above  aggre- 
gate of  stocks  for  the  year's  consumption.  Then  the  harvest  wul  be 
in  progress  in  Texas  during  the  present  month,  in  Tennessee  in  June, 
in  the  Ohio  Valley  the  1st  of  July^  and  in  Michigan  later  in  tkQ  €»q.\ii^ 
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montli.  WMle  the  new  crop  is  slow  in  its  commercial  movement  at 
first,  consumption  in  famung  neighborhoods  commences  at  once. 
There  is  a  record  in  Northwestern  Indiana  of  "grinding  new  wheat 
night  and  day  on  July  6^*'  and  similar  records  are  not  infrequent 
Were  the  supply  for  milhng  exhausted  two  months  before  the  Ist  of 
September,  there  would  be  no  diflBculty  in  obtaining  a  suflSciency 
from  the  new  crop.  Last  year  the  harvest  not  only  pi-evented  deple- 
tion of  commercial  stocks,  but  added  several  million  bushels  in  jT uly 
and  August.  These  sources  of  supply  in  the  later  months  of  the 
harvest  year  are  larger  than  consumers  and  commercial  dealers  are 
apt  to  suppose,  and  as  regards  wheat,  August  1  would  more  nearly 
mark  the  commencement  of  the  new  year. 

The  farmers'  reserves  are  mainly  in  Michigan,  Wisconsin,  Minne- 
sota, Iowa,  Nebraska,  and  Dakota. 

The  commercial  stocks  are  as  follows: 


New  York 

PhilMtolphia 

Baltimore 

Buffalo 

Toledo 

Detroit 

Chicago 

HOwaukee 

Saint  Paul 

Mixmeapolia 

Duhith 

Saint  Locds 

Kansas  Ci^ 

Other  points 

On  lakes 

Totalises 

Total  1886 

Total  1884 ,, 

Total  1888 

Total  1888 

!■■■■ 


Wheat. 


BuakeU, 
4,188,086 

408,408 

t,  480, 117 

1,748,  OM 

l,607,OQt 

11,777,804 

8,886,060 

1,008,000 

4,707,890 

7,388,748 

907,100 

440,186 

1,708,911 

8,906,868 


Oom. 


8^861,884 

1M,814 

«B,1Q1 

8,900 

478,488 

60,99 

<019,«1 


44,640,900 
40,461.148 
22,464,778 
90,781.911 
10,6r7.&48 


l»066,64r 
161,140 
898,484 

8,lll,9fiS 


18.588,611 

D,  191,506 

13.C0I.S09 

16,M)4.9£6 

b,4ai.^ 


db)  REQUmEMENTS  TO  S 


t. 


The  natural  requirements  for  consumption  and  the  actual  exports 
(including  flour  as  wheat)  are  as  follows ; 


Years. 

Oonsomptlon. 

Exportation. 

Aggregate.' 

1886 

Bu§kei$. 
84,000,000 
88,000,000 
80,000,000 
81,000,000 
70,000,000 

BuMheia. 

61,000,000 

97,000^000 

49,000,000 

81,000,000 

61,000,000 

ButheU. 

186,000,000 

109,000,000 

199,000,000 

119,000.000 

180,000,000 

1885 

1884 

1888 

1889 

The  wheat  exportation,  in  this  statement  is  largely  taken  from  the 
new  crop  in  July  and  August,  complicating  the  exhibit  which  the 
resolution  requires,  and  accounting  for  the  apparent  (but  not  real) 
trenching  upon  the  stocks  reported  above.    For  instance,  in  1882, 
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after  the  short  crop  of  1881,  the  exports  of  July  and  August  were 
nearly  three  times  as  much  as  those  of  May  and  June. 


jairanlkhm^ 


Mmj.. 
June. 
Jolj 
1 

Tout 


.  Wheat. 


Bushels. 

5,880,268 

4,400,870 

10, 484,  MO 

20,000,228 


41.  IW, 


Flour. 


Barrels. 
484,144 
474,025 
402,226 
606,525 


8,006.020 


Total. 


Bushels. 

7,280,001 

6,580,482 

12,600.568 

24,080,065 


60,060,081 


More  than  half  of  this  exportation  was  from  the  new  crop,  and  at 
least  an  equal  amount  went  into  home  consumption,  to  eke  out  old 
crop  deficiency. 

The  following  table  gives  the  production  and  distribution  of  five 
years,  showing  the  year's  consumption  and  actual  exports,  and  a  dif- 
ference of  14,000,000  bushels  for  other  use  than  as  food,  loss  or  waste, 
or  surplus: 


Teen. 

ppodnotton. 

For  food. 

Foraeed. 

Exportation. 

Tbtaldifltil- 
bution. 

1881 

Btuheis, 

888.880,000 

604,185,470 

421.066.  IW 

612.768,000 

857,112,000 

Bushels. 

286.20,812 

255.600.000 

260,500,000 

265,000,000 

271,000,000 

Bushels. 

55,215.578 

52.770,«12 

54,688,880 

55,266,280 

51,474,000 

Bushels. 
121.802,880 
147.811,810 
111,534.182 
182,570, 867 
04,665,704 

Bushels. 

412,887,774 

456,081,628 

426,717,571 

462,886.606 

417,040.700 

t88B 

1888 

1884 

1885 

J.        Total 

2,178.427,620 

1,286,240,812 

260,410,410 

606,874,048 

2,104,084.270 

Average 

435,665,624 

2&7,2«0,0e2 

08,888,064 

121,674,810 

482,806,866 

This  would  indicate  that  the  surplus  on  September  1,  with  average 
receipts  from  the  new  crop,  will  exceed  that  of  1881,  when  the  visible 
or  commercial  supply  was  about  20,000,000  and  the  invisible  probably 
a  full  average. 

CORN. 

The  visible  stocks  of  com  are  given  with  those  of  wheat.  The  re- 
quirements of  four  months  to  September  1  in  any  year  are  a  very  flex- 
ible  factor  in  crop  consumption,  which  is  itself  so  variable,  rang- 
ing from  1,200,000,000  to  1,800,000,000  bushels,  with  bad  and  good 
crops.  There  are  so  many  partial  substitutes  for  com  as  a  stock- 
leedin^  material  that  there  can  be  no  fixed  or  absolute  requirement 
^r  a  given  period.  The  crop  of  recent  years,  the  stock  remaining 
-March  1,  and  the  exportation  of  the  year  are  sufficient  indications  of 
^comparative  supply  during  the  period: 


M85.'88 


Crop. 


Bushels. 
1,617,000,000 
1,551,000,000 
1,705,000,000 
1,086,000,000 


Stock  March  1. 


Bushels. 

687,000,000 

512,000.000 

676,000,000 

778,000,000 


Exportation. 


B%iaiels. 
42,000,000 
46,000,000 
68.000,000 
65,000,000 


410 


KEPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 


2.— PRESENT  ACREAGE. 


The  estimated  acreage  of  winter  wheat  now  growing,  and  of  spring 
wheat  sown,  or  to  be  sown  (the  latter  from  data  not  suflSciently  full 
on  the  Ist  of  May  to  determine  with  precision),  in  comparison  with 
the  area  harvested  in  four  preceding  seasons,  is  as  follows: 


1886 
1886 
1864 
1888 


winter. 


ACTM. 

S4,787,(Wr 
2)i,14tt,548 
26,845,706 
86. 411,028 
07;  477, 960 


Spring. 


Acr^, 
11,800,000 
12.040,708 
11,180,177 
10,048,666 
0,960,964 


ToUL 


Aor9$. 

86.5^,087 
84,l8&,i46 
8B.44'«,8a 
a6,«S6,M 
87,087,194 


The  estimate  for  spring  wheat  of  the  present  year  is  obviously  sub- 
ject to  revision,  as  the  sowing  was  not  entirely  completed  pn  tne  Ist 
of  May.  Dakota  is  assumed  to  have  five-sixths  of  its  proposed  area 
(2, 400,000  acres)  seeded  at  that  date.  Minnesota  reports  indicate  some 
aecrease  of  area. 

The  acres  of  former  years  are  those  harvested.  In  1883,  and  very 
tiotably  in  1885,  the  acreage  seeded  was  larger  than  the  figures  above, 
being  reduced  by  extensive  substitution  of  other  crops  for  wheat  de- 
etroved  by  the  freezing  and  thawing. 

Tne  requirements  of  present  consumption  will  be  met  by  a  breadth 
of  27,000,000  acres  wini  an  average  yield,  leaving  about  9,500,000 
acres  for  the  production  of  wheat  tor  export;  suflBcient  to  produce, 
with  an  average  yield,  114,000,000  bushels,  A  large  yield  nke  that 
of  1884  would  allow  150,000,000  bushels  for  exportation. 

8.-(o)  FOREIGN  PRODUCTION. 

The  requirements  of  European  demand  can  be  better  indicated  by 
a  statement  of  the  avera^  production  and  consumption  for  a  period 
of  years,  in  connection  with  the  latest  facts  of  product  and  supply. 
A  collection  of  the  facts  of  production  between  1874  and  1881,  so  to 
as  obtained  for  consecutive  years,  makes  the  average  production  ol 
Europe  1,144,000,000  bushels;  the  consumption,  in  food  and  seed* 
1^312,000,000  bushels,  requiring  a  supply  from  other  continents  o* 
168,000,000  bushels. 

The  rate  of  European  consumption,  though  varying  from  a  singfl^ 
bushel  in  Norway  w)  9  in  France,  averaged  (very  nearly)  4  bush©^^ 
per  capita,  or  3^  bushels  exclusive  of  seed.  _^ 

The  rate  of  yield  in  the  last  five  years  has  been  larger  than  for  eigl 
years  preceding,  upon  a  somewhat  larger  area;  so  that  the  avera^ 
product,  as  shown  l)y  a  collection  of  datia  more  nearly  complete  tha_^^^ 
is  often  presented  in  similar  statements,  makes  an  aggregate  prodii^^^^^ 


provided  for  at  home,  reducing  the  quantity  to  be  obtained  fro 
America  and  elsewhere,  and  also  aiding  slightly  in  the  reduction  o 
theprice  of  wheat  throughout  the  world. 

The  following  table  gives,  as  far  as  possible,  the  official  returns  o 
the  product  of  the  last  five  years  in  all  the  countries  of  Europe,  an 
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is  corrected,  ae  far  as  poasibls,  by  ofBcial  returns  received  since  this 
matter  was  prepared,  modifying  elightly  the  figures  for  1886  and 
the  average.  It  shows  that  1881  and  1883  were  years  of  average 
yield,  those  of  188S  and  1884  seasons  of  large,  and  that  of  1885  one 
somewhat  shove  the  medium  production.  The  average  of  all  is 
1,210,000,000  bushels. 

Productton  of  t^taat  in  Eutvptfrom  1881  to  188B,  tneiutim. 


Oaathm. 

laas. 

UH. 

in. 

Ma. 

1881. 

tl,]M,'8H 

-„!;S:S 

IIB.UO.MH 

6:mii:boo 
1;SS 

'Sl:;;i:S 
fl 

»:im:wo 

r. 

mm 
li 

102, 8M 

411  rM 

Mi.  HI 

ES 

600,010 

000,000 
liMjae 

GkMBrtUnuidlreUiid 

■s-is^s 

»:■«« 

»J^t 

KS« ;:■:■:-:■; 

ToW 

l.Mi.«!7,TM 

i,sro,s«,880 

i,m,M,m 

1.W4. 817,880 

1, 168.810, M 

m  ararags  product  la  tfivwi. 


This  statement  shows  that  the  average  production  of  Europe  during 
the  past  five  years  has  been  increased  some  60,000,000  bushels  over 
the  average  oi  the  ten  vears  preceding,  which  included  several  seasons 
of  unusually  low  yield  in  Wefitem  Europe.  Those  exceptional  vears 
were  the  ones  in  which  American  exportation  ran  abnormally  nigh, 
and  that  extraordinary  demand  led  to  an  increase  of  millions  of  acres 
of  wheat  in  this  country,  and  to  further  enlargement  of  area  in  Rus- 
sia, India,  Australia,  and  South  America.  This  furnishes  a  sufficient 
ex^anation  of  the  present  plethora  and  low  prices. 

The  crop  of  1885  m  Europe  was  nearly  equal  to  the  average  of  five 
years,  while  the  one  preceding  was  much  larger  in  Europe  and  in  Amer- 
ica. The  average  production  of  the  last  five  years  in  the  United  States 
was  436,000,000  bushels;  of  the  ten  years  preceding,  some  of  which 
supplied  the  heaviest  demand  for  exportation  ever  ^own,  388,000,000 
bushels.  Thus  the  increase  is  at  least  148,000,000  bushels,  while  the 
increased  population  from  1876  to  1883  (say  18,000,000  in  Europe  and 
10,000,000  in  the  United  States)  would  demand  nearly  that  quantity. 
It  is  not  true,  then,  that  the  comparative  supply  is  less  than  formerly 
from  the  home  product  of  these  great  producing  countries.  And  the 
increase  in  other  quarters,  in  Canada,  Mexico,  India,  South  America, 
and  North  Africa  is  probably  an  average  of  7,000,000  acres,  with  an 
average  increase  of  product  of  63,000,000  bushela,  two-thirds  of  which 
is  available  to  enlarge  the  commercial  supply.  This  explains  why 
our  exports  have  averaged  123,000,000  bushels  for  the  last  five  years, 
when  for  the  three  years  preceding  the  average  was  171,000,000  bushels. 

The  product  of  the  world  for  1886-'86,  harvested  in  1886  in  the 
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northern  hemisphere  and  in  the  early  months  of  1886  in  the  south- 
ern, may  be  stated  as  follows: 

Builds. 

Europe 1, 184, 000,000 

North  America 409, 000, 000 

South  America 25, 000,000 

India 287,000,000 

Australasia 37,000,000 

Africa  and  Western  Asia 184,000,000 

Total 2,076,000,000 

The  product  of  Algeria,  Egypt,  Asia  Minor,  Persia,  and  other  dis- 
tricts included  in  Africa  and  Western  Asia,  is  stated  on  commercial 
authority,  and  cannot  be  vouched  for  as  accurate.  Most  of  the  other 
estimates  which  make  the  aggregates  of  this  statement  are  official 
The  grand  aggregate  of  2,076,000,000  bushels  does  not  represent  ab- 
solutely the  whole  production  of  the  world,  as  China  and  Asiatic 
Russia  are  not  considered  (the  latter  credited  with  only  four  or  five 
million  bushels),  as  the  quantity  is  uncertain  and  has  no  bearing 
upon  the  commercial  supply  of  Europe. 

(6)  COMMERCIAL  SUPPLY. 

The  ordinary  method  of  forecasting  demand  by  an  exhibit  of  com- 
mercial stocks  IS  unreliable,  if  not  misleading.  A  large  accumulation 
of  stocks  mav  be  strong  presumptive  evidence  of  large  crops,  yet  the 
visible  supply  is  not  necessarily  in  proportion  to  the  invisiole;  nor 
are  the  commercial  sales  of  a  period  an  inrallible  measure  of  the  actual 
consumption  of  that  period.  For  instance,  the  receipts  of  foreign  and 
native  wheat  in  the  markets  of  Great  Britain  for  thirty-six  weeks  up 
to  May  1, 1886,  were  72,149,660  cwts.  against  84,805,000  cwts.  to  May, 
1885;  and  to  May  1, 1884,  they  were  76,230,000  cwts.  against  87,970,000 
cwts.  for  a  similar  period  of  the  previous  year.  The  crops  of  the 
world  for  1882  and  1884,  as  shown  above,  were  very  large,  and  the 
market  movement  of  these  years  was  heavy,  but  the  invisible  remain- 
der was  larger  proportionally  than  the  visible  supply,  and  contrib- 
uted to  a  reduction  of  prices  in  succeeding  years,  while  the  fullness 
of  visible  stocks  of  those  years  limited  the  oemand  for  consumption  in 
the  seasons  following. 

In  view  of  these  considerations,  it  has  been  deemed  best  to  ascertain 
the  actual  production  of  the  world  and  the  normal  consumption  of 
the  principal  consuming  countries,  to  afford  an  indication  of  the  real 
supplies  available,  both  in  the  hands  of  producers  and  in  the  world's 
markets.  The  absurdity  of  reliance  on  stocks  alone  is  shown  by  the 
fact  that  the  average  stocks  of  Great  Britain  on  the  1st  of  April  for 
six  yeitrs  past  have  not  been  equal  to  three  weeks'  consumption,  and 
they  have  sometimes  been  largest  when  taken  from  a  meaium  crop. 

The  statement  of  production  above  shows  that  the  year  1884  was  one 
of  large  yield  everywhere,  and  that  1885  had  an  average  product  in 
Europe,  a  large  yield  in  India  and  Australia,  and  a  small  crop  in  the 
United  States.     The  following  table  gives  in  round  numbers  the  pro- 
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luct  of  1885  (without  reference  to  surplus  of  previous  years)  and  nor- 
aal  requirement  for  consumption: 


Countries. 


lelsiain 

tenxDArk 

tanoe  

Wmaiiy 

treat  Britain 
rroeo6 

ietneriands. 

ortugai 

loumania... 

iuaria 

ervla  

pain 

weden 

witzeriand.. 
iukey 

Total  .. 


Crop  1886. 


162,000,000 

20,000,000 

5,000,000 

812,000,000 

06,000,000 

82,000,000 

6,000,000 

118,000,000 

6,000,000 

8,000,000 

28,000,000 

178,000,000 

6,000,000 

114,000,000 

4,000,000 

2,000,000 

46,000,000 


1,184,000,000 


Consumption. 


Btishels. 

144,000,000 

88,000,000 

8,000,000 

848,000,000 

117,000,000 

226,000,000 

10,000,000 

186,000,000 

12,000,000 

9,000,000 

18,000.000 

144,000,000 

8,000,000 

114,000,000 

6,000,000 

11,000,000 

40,000,000 


1,872,000,000 


Surplus. 


Bushels. 
18,000,000 


2,000,000 


6,000,000 

84,000,000 

2,000,000 


6,000,000 


06,000,000 


Deflciency. 


Bushds. 
' 18,066,666 


31,000,000 

21,0U0,0U0 

148,000,000 

6,000,000 

18.000,000 

7,000,000 

1,000,000 


1,000,000 
9,000,000 


264,000,000 


The  summary  of  product  of  1885  and  net  consumptioti  of  1885-'86 
3  thus  stated: 


Geographical  divlrioQ. 


Europe 

Forta  America . 
outh  America 
Ddia 


if rica  and  West  Asia 
^Topical  islands 


Total 


Crop. 


BntheiU. 
1,184,000,000 
400,000,000 

26,000,000 
287,000,000 

87,000,000 
184,000,000 


2,076,000,000 


Oonsomptloa. 


ButMU. 

1,872,000,000 

864,000.000 

28,000,000 

240,000,000 

20,000,000 

126,000,000 

21,000,000 


2,166,000,000 


With  medium  to  large  yields  in  nearly  all  countries  in  the  worid, 
he  United  States  exceptea,  the  apparent  deficiency  of  production  is 
)nly  89,000,000  bushels,  while  in  1884  the  excess  over  this  require- 
nent  of  consumption  was  at  least  125,000,000  bushels. 


4.— EUROPEAN  STOCKS  ON  HAND. 


The  stocks  on  hand  in  Great  Britain  of  both  wheat  and  com  April 
I,  for  the  last  five  years,  have  been  as  follows  (in  Liverpool,  London, 
Fleetwood,  Gloucester,  Bristol,  Hull,  Newcastle,  West  Hartlepool, 
Gflasgow,  and  Dublin),  calculated  in  Winchester  bushels: 


Tears. 


OB 


Wheat 


14,146,266 

8,164.794 

17,081,889 

10,810,976 

7,060,066 


Com. 


1,061, 2S8 
1,060,254 
1,664,877 
1,375,742 
1,218,886 
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Stocks  in  Paris  at  the  same  date  in  1S86  slightly  exceeded  3.000,000 
bushels.  They  were  about  3,000,000  bushels  April  1, 1886,  ana  nearly 
5,000,000  bushels  April  1,  1884 

Records  of  other  continental  markets  are  not  complete,  but  stocks 
are  generally  small  and  differ  little  in  quantity  from  those  of  a  year 
ago. 

There  are  no  great  reservoirs  of  stored  wheat  in  these  hand-to- 
mouth  markets.  Stocks  represent  the  consumption  of  a  fraction  of 
a  month,  hence  a  statement  of  stocks  on  hand,  except  in  the  United 
States,  is  of  little  utility.  In  Russia  and  Southeastern  Europe  the 
reserves  are  invisible,  and  in  Rood  years  the  distribution  is  muoli 
dower  than  in  this  country,  ana  liable  to  go  over  to  succeeding  crops. 

The  amount  on  the  water  froipi  all- parts  of  the  world  is  a  somewhat 
larger  consideration.  The  British  trade  records,  May  1,  made  in 
round  numbers  the  quantity  of  wheat  and  flour  "on  passage" 
17,000,000  bushels  agamst  25,000,000  bushels  at  the  same  time  last 

?ear.  French  calculations  made  the  total  coming  to  Europe  21,000,000 
ushels  ag^ainst  30,000,000  bushels  last  year. 

Comparing  stocks  on  hand  (greater  in  Great  Britain),  in  connection 
with  erain  and  flour  en  route  d^  sea,  there  appears  to  be  a  BmaH  de- 
cline, out  not  exceeding  a  few  million  bushels,  perhaps  not  exceeding 
two  days'  consumption  of  Europe,  in  comparison  with  the  stocksa 
last  year. 

In  the  first  months  of  1886^  to  May  1,  the  importation  into  Great 
Britain  has  fallen  off  one-third,  or  15,000,000  bushels,  as  compared 
with  the  same  months  in  1885.  With  this  reduction,  tne  proportion 
contributed  by  the  United  States  amounts  to  16,000,000  bushels,  in* 
eluding  flour  as  wheat,  or  52  per  cent,  of  British  imports.  India,  in 
these  four  months,  sent  over  11,000,000  bushels,  and  Russia  nearly 
5,000,000  bushels.  A  comparison  of  the  four  months  of  1885  and  1886| 
to  April  30,  is  as  follows: 


From— 


Bxifola 

Germany 

Turkey 

Roumanla 

United  states": 

Atlantic 

Pacific 

ChiU 

British  India 

AuBtralaBla 

British  North  America 
other  countries 

Total 

Flour  as  wheat 

Grand  total 


1886. 


8,601,101 

990.188 

968,000 

66,808 

148,666 

0,118,404 

10,818,601 

00,560 

4,787,607 

1,480,680 

68,908 

660,972 


81,609,881 
14,878,2S6 


45,97»,607 


1881 


Biuihtit. 
1^846  8M 
184,417 


8,887.191^ 
6,680,84^ 

906,80^ 
6,677.7: 

867.  ll< 
69. 

768,  «r 


81,779,tr5^ 
8,896.r 


80,d04,6L 


While  the  importations  of  1885  gave  an  excess  over  consumption  o 
about  10,000,000  bushels,  there  is  a  deficiency  since  January  that 
than  overbalances  it. 
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The  supply  of  the  commercial  year  1886-87  is  to  come  from  the  crops 
ready  harvested  in  the  southern  hemisphere  and  in  India,  and  those 
be  harvested  during  the  next  four  months.  The  crop  of  India,  grown 
I  an  area  reduced  about  one  and  three-fourths  million  acres,  may 
kve  yielded  265,000,000  bushels.'  The  Australasian  crops  are  greatly 
duced,  and  from  present  information  will  not  exceed  22,000,000 
ishels.  Those  of  South  America  are  somewhat  larger  than  last 
)ar,  how  much  is  not  yet  known,  but  are  not  likely  to  increase  the 
•oduct  more  than  5,000,000  bushels.  From  present  mformation  it  is 
ir  to  estimate  a  decrease  of  32,000,000  bushels  from  the  aggregate 

•  last  year's  production  in  the  districts  already  harvested. 

The  harveste  of  the  northern  hemisphere,  in  progress  from  the  pres- 
it  time  to  October,  between  30°  and  60°  north  latitude,  but  mostly 
L  July  and  August,  cannot  now  be  foretold.  With  a  continuance  of 
resent  conditions  the  product  of  winter  wheat  will  exceed  an  ayer- 

ie  and  produce  nearly  or  quite  13  bushels  per  acre;  and  with  spring 
leat,  on  an  area  equal  to  the  breadth  of  last  vear  and  average  con- 
ation of  growth,  a  total  product  of  abou-t  465,000,000  bushels  should 
3  expected.  This  would  give  a  crop  of  106,000,000  bushels  larger 
lan  that  of  last  year. 
In  Europe,  the  area  of  wheat  in  Great  Britain  has  been  reduced  8 

•  10  per  cent.,  which  means  only  7,000,000  or  8,000,000  bushels  at 
3st.  In  France  the  breadth  is  apparently  as  large  as  that  of  last 
)ar.  There  is  no  indication  of  any  material  change  in  the  acreage 
:  Europe,  which  will  probably  be  about  94,000,000  acres,  and  pros- 
3cts  are  good  up  to  tne  present  date  for  a  product  equal  to  that 
:  last  year — 1,184,000,000  bushels — ^though  the  course  of  the  season 
ay  yet  cause  a  variation  of  50,000,000  bushels  above  or  below  thia 
^re.  The  present  average  yield  of  Europe,  as  a  whole,  is  only 
x>ut  13  bushels  per  acre,  while  that  of  the  United  States  exceeds  13 
ashels. 

It  is  a  mistake  to  assume  that  the  breadth  of  wheat  of  Europe  has 
jcentl V  been  declining.  There  has  been  a  marked  increase  in  Kussia, 
J  in  tnis  country,  in  India,  Australia,  and  South  America.  There 
as  been  some  increase  in  Hungary,  Germany,  and  France  since  1880. 
he  acreage  of  the  following  countries  is  given  for  five  consecutive 
ears: 


OountiteB. 


angary 

»&06 

imuuiy 

^eat  Britain  and  Ireland 

)Ui«rland8 , 

Total 


84,078,668 


1S8S. 

1881 

8,8W.115 

9«  786,697 

6,778,809 

6,796,019 

17,890,663 

17,486,068 

6,000,000 

4,741,780 

S,  658, 093 

2,760,688 

306,000 

319,198 

84,668,165 


1888. 


2,610,963 
6,486.638 
16,813,342 
4,744,747 
3,713,388 
314,040 


83,680,803 


1888. 


2,611,808 
6,161,373 
17,069,164 
4,498,836 
8,168,899 
'  290,491 


88,688,950 


1881. 


8,466,S78 
6,860,668 
17,196,971 
4,488,996 
3,967.069 
319,300 


88.587,069 


The  averages  of  yield  in  these  countries  range  from  15  bushels  in 
.ustria-Hungarv  to  28  in  Great  Britain,  and  the  average  of  ail  for 
ve  years  is  nearly  19  bushels.  Russia  has  an  area  of  nearly  31 ,000,000 
jres,  and  yields  scarcely  8  bushels  per  acre.  Other  countries  have 
a  aggregate  of  about  29,000,000  acres,  and  produce  an  average  of  11 
r  12  busnels  per  acre. 
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The  area  planted  in  wheat,  and  now  harvested  or  growing,  is  prob* 
ably  very  nearly  as  follows: 

ACNi. 

Europe 94, 000,000 

North  America 40, 500,000 

South  America 6,000,000 

India 26,000,000 

Australasia 8,500,000 

Africa  and  Western  Asia 18,000,000 


Total 188,000,000 

The  average  yield  of  the  world  is  a  fraction  above  12  bushels 
per  acre,  ana  the  good  and  bad  seasons,  irregularly  distributed  geo- 
graphically, equalize  production  in  a  large  measure,  so  that  the 
yearly  average  rarely  rises  or  falls  half  a  bushel  from  the  normal 
average  for  a  period. 

(&)  CORN. 

As  this  coimtry  now  produces  three-fourths  of  the  com  of  the 
world,  and  has  averaged  for  five  years  a  product  of  1,619,000,000 
bushels,  and  exported  only  an  average  of  56,000,000  bushels,  or  ^ 
per  cent.,  and  would  readily  have  doubled  the  exportation  without 
missing  it,  it  appears  almost  frivolous  to  give  stocKS  in  the  commer- 
cial markets  which  rarely  show  more  than  1  per  cent,  of  the  produc- 
tion at  one  time.^  The  stocks  in  this  country  and  Europe,  however, 
are  found  above  in  connection  with  wheat. 

The  principal  buyer  of  maize  is  Great  Britain,  and  in  the  last  five 
years  tne  purchases  have  averaged  68,000,000  bushels  per  annum,  of 
which  this  country  has  contributed  36,000,000  bushels,  or  62  per  cent 
of  all,  without  counting  that  going  through  Canada.  Roumania, 
Russia,  Turkey,  and  Egypt  always  furnish  a  small  amount. 

Except  in  this  country  and  Mexico  maize  is  a  minor  product,  and 
is  produced  in  countries  which  are  not  generally  advanced  in  crop- 
reporting  methods.  It  is  somewhat  difficult  to  ^ve  the  exact  status 
of  acreage  and  product,  but  the  following  table  is  the  best  attainable 
approximation.  It  is  for  the  year  1885,  except  as  indicated  bv  notes, 
for  certain  countries  making  only  occasional  returns  of  proauction: 


I— 


Oountrto& 


United  States 

Canada 

Mexico 

Runia« 

Roumania  t 

Austria-Hungary  t 

2*»y|-: 

France  X 

Spainj 

Portugal  5 

Total 


78, 180,1S0 

900,000 

10.000,000 

11,861,000 

4.«a,ooo 

5,468,787 
4,240,961 
l,6ai8,787 
2,800,000 
1.984,  MO 


114,591,916 


1. 


,176,000 
6,000,000 

218,000.000 
70,994,000 
48,000.000 

106,640,810 
76, 645.07 
97,680,976 
87,878,886 
90,98B.1» 


2,586,048,156 


^Average  acres  of  1870  to  1870;  product  1879. 
t Average  production;  acreage  1881. 
X 1884. 


11888. 

I  Average  product;  estimated  acreage. 

Y  Average  product  (Neumann-^MUSart>. 


There  is  a  small  area  of  maize  in  several  coifntries  of  South  Amer- 
ica, and  a  little  grown  in  t'he  more  northern  portions  of  Germany 
and  in  some  imenumerated  districts  of  Southeastern  Europe,  in  AI- 
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geria,  Egypt,  Australia,  and  at  the  Cape  of  Good  Hope.  In  round 
numbers  the  present  area  of  maize  may  be  stated  approximately  at 
120,000,000  acres,  and  the  product  at  2,600,000,000  bushels,  making 
an  average  product  of  about  22  bushels  per  acre. 

DEBTS  OF  FARMERS. 

There  are  now  about  5,000,000  owners  of  farms.  A  million  of 
new  farms  have  been  acquired  since  1880.  Many  of  the  4,000,000 
then  in  cultivation  have  since  changed  hands.  Hundreds  of  thou- 
sands of  these  are  owned  by  young  men  and  others  who  never  before 
tilled  lands  of  their  own,. and  who  commenced  husbandry  with  small 
means,  little  more  than  health,  ener^,  and  determination  to  succeed. 
Necessarily  indebtedness  has  been  incurred  in  many  of  these  cases, 
in  purchasing  old  farms,  in  stocking  farms  already  paid  for,  or  in 
fencing  and  building  upon  lands  obtained  from  the  Government  un- 
der the  homestead  act.  To  such  as  commenced  judiciously,  with  a 
full  knowledge  of  the  responsibilities  involved,  and  with  will  and 
industry  commensurate  with  the  burden  assumed,  a  mortgage  may 
prove  a  blessing.  It  represents  capital,  without  which  the  business 
of  farming  cannot  be  undertaken  or  its  products  and  profits  be  se- 
cured. It  enables  a  poor  but  capable  and  industrious  young  man  to 
secure  a  home  and  a  profitable  business,  paying  for  it  in  easy  install 
ments;  but  it  becomes  a  withering  curse  when  it  makes  productioi 
dear  and  difficult,  consumes  a  crop  before  it  is  made,  and  renders  ir 
debtedness  hopeless. 

The  system  of  advances  by  merchants  or  brokers  upon  growing 
crops  is  especially  dangerous  and  disastrous.  It  is  not  usually  a  preva- 
lent practice,  except  in  districts  where  a  single  crop  dominates  rural 
industry  and  brings  ready  money  at  any  time,  rendering  borrowing 
easy  and  encouraging  the  habit  of  spending  before  eammg.  It  has 
been  prevalent  from  time  immemorial — at  least  for  forty  years  from 
personal  knowledge  of  the  writer — in  the  cotton  States. 

No  product  of  agriculture  is  more  surely  a  money  crop  in  any  part 
of  the  world  than  cotton,  and  none  more  promptly  traverses  the  ways 
of  commerce.  It  has  therefore  become  (with  perhaps  one  principal 
associate — maize)  almost  the  sole  product  of  large  districts  of  coun- 
try, rendering  necessary  the  purchase  abroad  of  supplies  of  all  kinds, 
agricultural  and  industrial,  and  their  original  cost,  long-distance 
transportation,  and  wholesale  and  retail  profits  render  them  exceed- 
ingljr  expensive.  It  is  selling  the  cheapest  cotton  in  the  world  and 
buying  all  supplies  at  enormous  prices — a  practice  with  which  only 
fertile  lands,  abundant  crops,  and^  persistent  industry  can  save  from 
bankruptcy. 

It  is  a  matter  of  congratulation  that  the  burden  of  debt  is  decreas- 
ing, and  is  in  fact  relatively  less  than  it  was  ten  years  ago.  An  in- 
vestigation made  by;  State  statistical  agents,  undertaken  to  show  the 
actual  and  comparative  condition  of  farmers  as  to  indebtedness,  affords 
evidence  of  gradual  amelioration,  decrease  in  number  and  amount  of 
farm  mortgages,  and  in  advances  by  merchants  in  those  regions  where 
such  practice  prevails.  The  inquiry  was  first  made  in  the  cotton  States; 
afterwards  in  the  Ohio  Valley,  and  in  New  York  and  Pennsylvania. 
In  the  Eastern  States,  where  no  such  inquiry  has  yet  been  instituted, 
the  farmers  are  not  burdened  very  much  with  debt,  while  many  of 
the  more  prosperous  hold  mortgages  on  farms  of  the  distant  West 
and  other  farms  of  Western  property.     In  the  newer  Statea  ^^t  ^1 

27  AG— '86 


418 


BEPOBT  OF  TKB  OOHMISSIONIB  OW  AQRIOULTUBE. 


the  Mississippi  there  is  far  more  general  indebtedness  than  in  the  cen- 
tral district  east  of  that  river.  Further  investigation  in  that  region 
and  on  the  Pacific  coast  is  contemplated. 

To  ^ve  a  better  idea  of  the  state  of  farm-making  and  land  develop- 
ment m  tiie  States  rei)orted  on  the  following  table  is  presented,  show- 
ing the  number  and  size  of  farms,  amount  of  land  held,  and  propor- 
tion unimproved,  according  to  the  last  census,  in  the  States  included 
in  these  investigations: 


states. 


New  York... 
PonnsyhMiUi 

Ohio 

Miohigaa .... 
Kentucky. ... 

nUnoli , 

MIoKyuri 


Nebnuka 

North  CaroUna 
South  Carolina 

Florida 

AlabaznA 

Mioeinippi 

Louisiaoa 

Texas 

Arkansas 


Nombor  of  farms. 


1880. 


1M1.0B8 
818,  Ml 
Mr.  180 
164,008 
168,468 
104,018 
«0,741 
816,676 
188,601 

68,887 
167,600 

08,864 

88,488 
186,864 
101,778 

48,898 
174,184 

94,488 


I860. 


190,000 

166.867 

179,880 

88,488 

00,814 

181,886 

148,810 

08,708 

10,400 

8,789 

76,806 

88,171 

6.668 

66,188 

48,840 

17,888 

48,891 

89,004 


Land  in  farms. 


1880. 


^oref. 
88,780,764 
19.791,841 
84,590,886 
18,807,840 
81,486,840 
80,480,988 
81.678.646 
87.879,876 
81,417,408 

0,944.886 
88,868,668 
18,467,618 

8,897,884 
16,866,884 
1(S,866.468 

8,878,600 
86,908,819 
18,061,547 


1800. 


^crsf. 
80,074,968 
17,018,140 
80,478,141 

7,080,834 
19.168,961 
16.888,899 
80.911,999 
19,964.810 

1778,400 

681.814 

88.768,069 

16,196.919 

8,990,896 
19,101.645 
16,889,684 

9,808.678 
86,844,086 

9,678,706 


of  fanns. 


1880. 


Aere9. 

99 

98 

90 

00 

199 

106 

184 

189 

165 

167 

148 

1« 

141 

180 

166 

171 

806 

188 


1860. 


AcrtM, 
106 
100 

111 
811 
184 
149 
816 
171 


816 
488 
444 

8«6 
870 
686 

601 

846 


Per  ooDUL 
unimpronxL 


1880. 


86.5 
83.8 
88.8 
89.8 
60.1 
81.1 
17.6 
88.9 
49.9 

7l!0 
09.8 

n.8 

66.8 
87.1 
66.9 
66.1 
70.8 


1800, 


ai 

60.1 
60.1 
4B.r 
19.4 
06.7 
77.1 
81.1 

Tie 

71.1 
T7.6 
66.6 
16.0 
70.9 
81.6 
79.8 


The  points  of  greatest  significance  in  this  table  are  the  small  pro- 
portion of  unimproved  land  in  the  Ohio  Valley,  less  than  three-tenths 
of  the  area,  and  the  great  reduction  in  size  of  farms  in  the  cotton 
States  and  increase  of  their  number.  The  latter  fact  is  due  largely 
to  the  renting  of  old  estates  on  shares  or  otherwise  to  several  tenante 
who  report  separately^  makingthe  number  of  farms  far  more  than 
the  number  of  proprietors.  There  is  no  immediate  prospect  of  a 
change  of  this  system,  though  the  individual  tenants  hold  by  a  very 
uncertain  tenure.  The  tendency  will,  doubtless,  still  be  strong 
towards  subdivision  of  lands,  both  by  sale  and  rent. 

NEW   YORK, 

The  result  of  the  investigation  in  New  York  shows  that  three-tenths 
of  the  farms  are  mortgaged,  and  that  one  in  twenty  of  the  farm  pro* 
prietors  is  hopelessly  m  debt,  if  the  estimate,  which  is  based  upoiV 
extensive  information,  <  is  reliable.     The  interest  is  ample,  but  nofc 
excessive,  averaging,  as  is  assumed,  5i  per  cent.,  though  the  legale 
rate  is  6  per  cent.     Mortgages  ran  to  neighboring  farmers  and  mei — 
chants  and  to  insurance  and  trust  compames.     It  is  thought  that  one— — 
tenth  of  the  farm-owners  are  possessors  of  other  forms, of  property. 
It  Is  doubtless  true,  in  many  localities,  that  the  value  of  such  prop — 
erty  is  fully  equal  to  the  amount  of  indebtedness  of  less  prosperous^ 
farmers.    The  State  agent  says: 

In  the  best  sections  of  the  State  the  farmers  are  making  money  or  holding  their- — ' 
own,  and  are  less  in  debt  than  ten  years  ago;  while  in  the  more  unproductive  parts,  ^ 
and  those  more  easily  affected  by  drought,  there  has  been  a  considerable  increase,  so-^ 
that  on  the  whole  farmers  are  more  in  debt  than  they  were  ten  vears  ago,  but  the  ^ 
averago  indebtedness  is  not  heavy.    There  are  i^  large  number  Qt  f^i^mBf  which  werQ    ^ 
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porohaied  a  few  yean  a^^  and  mortgaged,  whioh  now  would  not  sell  for  more  than 
the  face  of  the  mortgages,  owing  to  the  depreciation  of  the  farming  lands,  which 
on  an  average  i«  fuBy  33  per  cent,  in  ten  years.  Prqhably  one-third  of  the  farms 
in  the  State  would  not  seU  for  more  than  the  cost  of  the  biiildings  and  other  im- 
provements, owing  to  this  shrinkage.  Real  estate  in  New  York  is  burdened  with  an 
undue  share  of  taxation,  while  personal  property  escapes  almost  entirely.  The 
farmer  pays  the  tax  on  the  property  represented  or  covered  by  the  mortgage  held 
by  the  capitalist,  which  is  a  great  wrong.  The  average  income  from  farms  over 
and  above  expenses  will  not  exceed  ^  per  cent,  on  the  capital  invested.  The  wages 
for  farm  help  have  been  for  several  years  83  per  cent.,  more  than  the  business  could 
bear.  In  noany  instances  the  employes  make  all  there  is  made  on  the  farm.  The 
current  rate  oj  wages  aaked  by  conunon  farm  help,  by  the  day,  for  ten  houru' 
service,  at  any  time  during  the  year,  is  $1 .  with  board.  The  diversified  farm  industries 
in  New  York  have  prevented  general  disaster,  and  not  more  than  Q  per  oent.  of  the 
farmers  are  insolvent. 

Thirty  per  cent,  of  the  farms  in  the  State  are  mortgaged,  ranging  from  2  per  cent, 
of  their  value  to  100  per  cent.;  average  66|  per  cent,  of  estimated  value.  These 
securities  are  held  by  retired  or  more  successful  farmers,  merchants,  savings  banks, 
and  insurance  companies.  The  latter,  with  long  time  and  safe  investments,  will 
loan  moneys  with  8  and  4  per  cent.  The  rate  for  the  others  is  mostly  from  5  to  6 
per  cent.  In  some  instances,  under  the  requirements  of  former  contracts,  the  old 
legal  rate  of  7  per  cent,  is  still  paid.  The  average  rate  of  interest  is  5,6  per  cent., 
wBloh  is  i  per  cent,  less  than  the  now  legal  rate.  Twenty  per  cent,  of  the  fanners 
have  property  inte^reeta  outside  of  their  farms,  mostly  in  the  form  of  money  de- 
poeited  in  savings  ban^,  mortgages,  and  notes.  It  is  natural  for  a  farmer  to  invest 
nil  furpluses  in  la^ds,  and  not  more  than  6  per  oent  have  property  aa  capital  in 
other  forms  of  business.  No  class  of  people  labor  more  hours  m  a  day  than  fanners, 
and  none  have  the  same  opportunitiee  for  an  independent,  healthful,  and  happy  Uf e. 

PENNSYLVANIA. 

The  indebtedness  of  fajnners  of  Pennsylvania,  It  is  believed,  has 
decreased  as  compared  with  ten  years  ago.  It  is  estimated  that  not 
more  than  15  per  oent.  of  the  farms  are  mortgaged.  The  average 
interest  rate  is  about  6  per  cent.  Many  farmers  have  property  m 
otibier  branches  of  business  and  farmers  tnemselves  hold  m  part  the 
indebtedness  of  other  farmers.  With  an  average  value  of  farms, 
according  to  the  last  census,  of  almost  $50  per  acre — ^nearly  $1,000,- 
000,000,  or  about  one-tenth  of  the  farm  valuation  of  the  United 
Statea— owned  mainlv  by  the  farmers  cultivating  them,  and  yielding 
a  product  worth  $431  for  each  person  engaged  either  as  farmer  or 
laborer  in  agriculture,  the  agricultural  interest  in  Pennsylvania  may 
be  said  to  be  prosperous,  even  In  the  present  era  of  low  prices.  Of 
course  there  are  some  who  occupy  positions  of  hardship  and  diffi- 
oulty.  The  source  of  this  prosperity  is  f oimd  in  the  local  markets 
of  the  State.  It  is  probable  that  no  other  State  is  more  nearly  self- 
5upi)orting,  and  perhaps  none  that  depends  on  other  States  or  other 
countries  so  little  either  in  buying  or  selling  products  of  agriculture. 
The  State  agent  says: 

It  is  extremely  difficult  to  ascertain  the  pecuniary  condition  of  the  farmers  of  this 
F>uite,  for  they  MO^  afraid  that  any  statistical  information  they  f^i^o  will  he  used  for 
purposes  of  taxation.  The  tax  law  passed  two  years  ago  requued  a  statement,  on 
o;ith,  of  all  bonds,  stocks,  notes,  and  mortgages;  and  tue  amount  of  money  so  in- 
\'ested  by  farmers  caused  great  surprise;  yet  there  was  a  great  deal  of  evasion  and 
suppression,  and  no  les^  than  twelve  counties  failed  to  repiort  any  money  at  interest 
when  the  triezmial  assessment  was  made  in  1885. 

From  Lawrence  County  I  get  the  definite  information  that  the  condition  of  the 
fanners  is  worse  than  at  any  time  since  the  war;  and  that  there  are  |800.000  of  mort- 
gages and  $150,000  of  judgments  against  the  farmers  of  that  county.  I  find  that  the 
assessed  value  of  the  real  estate  outside  of  cities  and  borouglis  is  $10,159,069;  and  it 
is  probably  assessed  at  less  than  half  its  value;  but  supposing  it  to  be  assessed  at  its 
fuU  value,  the  indebtedness  in  t)ie  two  forms  is  leBs  than  4^  per  cent,  of  the  value  cf 
the  property.    This  is  the  worst  report  I  have  received. 
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Ftobablj  25  per  cent,  of  the  farmers  are  in  debt;  but  not  more  than  5  per  cent 
hopelessly  so,  or  to  a  greater  extent  than  their  credits. 

Frobftbiy  15  per  cent,  of  Htidb  are  mortgaged,  50  per  cent,  of  fiie  debts  being  to 
other  farmers  or  retired  farmers,  other  heirs  or  legatees;  and  the  remainder  to  b^- 
ers,  merchants,  insurance  companies,  and  macnine  and  agricultiural-implrancnt 
makers. 

About  one-third  of  the  farmers  have  shares  in  incorporated  companies,  bonds  of 
the  State  and  United  States  Government,  and  of  counties  and  municipalities,  and  of 
railroad  and  other  companies,  town  lots,  Western  lands,  notes,  mortgages,  and  judg- 
ments. 

The  indebtedness  of  farmers  has  been  incurred  for,  first,  purchase  money,  in  manj 
instances  one  heir  to  an  estate  taking  the  farm  and  paying  the  others  their  sinmei. 
In  other  cases  a  farm  passes,  at  the  owner's  death,  into  the  hands  of  a  person  not  re- 
lated. Sales  are  also  made  by  farmers  desiring  to  move  to  some  other  State  by  thoee 
who  wish  to  change  their  business,  and  by  the  sheriff.  Second,  for  improvements 
on  the  farm,  such  as  buildings^  draining,  and  for  improved  live  stock,  and  for  im- 
proved implements. 

KENTUCKY. 

The  farmers  of  Kentucky  are  attached  to  their  homesteads,  and 
hold  their  lands  with  considerable  tenacity.  There  are  fewer  small 
farms  than  in  neighboring  States,  the  average  being  129  against  99  in 
Ohio,  and  less  subdivision  and  farm-making,  consequently  fewer  be- 
ginners and  borrowers  on  land  security.  It  is  estimated  that  scarcely 
more  than  one-eighth  of  the  farms  are  mortgaged.  The  interest  rate, 
however,  appears  to  be  high,  as  the  average  rate  is  estimated  at  7  per 
cent.,  showing  that  money  for  investment  is  not  very  plentjr.  The 
investments  or  farmers  in  other  property  is  not  extensive,  nor  is  there 
much  capital  obtained  from  other  States  for  loans  to  farmers.  The 
State  agent  says: 

While  for  the  last  two  or  three  years  the  farmers  have  made  but  little  money,  jefe 
taking  them  throughout  the  State  they  may  be  said  to  be  in  a  f  airlv  good  and  healuiy 
condition,  and  this  in  the  face  of  the  facts  that  the  wheat  crop  before  the  last  was 
almost  a  total  failure,  the  last  one,  the  best  for  years,  ruling  as  low  as  from  68  to  70 
cents  per  bushel;  the  tobacco  crop  not  much  more  thanquitting  the  cost  of  produc- 
tion, and  the  cattle-feeders  realizing  but  snudl  profits.  The  truth  is,  nothing  m  Ken- 
tucky has  paid  well  but  fancy  horses  and  hemp  and  hogs  in  two  or  three  years  past 
Notwithstanding,  the  farmers  are  not  depressed,  and  are  living  on  expectation  of  a 
brighter  future.  The  chief  indebtedness  is  to  capitalists  or  money-loaners,  or  loan 
associations,  of  necessity.  The  Kentucky  farmers  are  a  fru^  set,  taken  as  a  whole, 
and  cut  their  garments  according  to  the  cloth.  If  crops  fail,  or  there  is  a  failure  to 
realize  expectations  in  prices,  they  cut  down  expenses  as  far  as  may  be  to  meet  the 
case. 

I  mention  a  fact  that  you  may  solve  on  any  theory  you  choose.  The  bankers  say 
they  have  more  unemployed  capital  on  hand  at  this  time  than  for  years  before,  a^ 
the  same  time  of  the  year. 

OHIO. 

In  this  State  a  decrease  of  indebtedness  during  the  past  ten  years  ^^. 
reported.  It  is  estimated  that  one-fourth  of  the  farms  are  encumber^^ 
by  mortgages  to  secure  debts  to  neighboring  farmers  and  bankers,  ar  ^^^ 
to  insurance  companies  and  Eastern  capitalists.  The  smaller  (id 
are  generally  due  on  local  loans.  The  rate  of  interest  is  averaged 
7  per  cent.  There  are  a  few  farmers  who  have  capital  employed 
other  business.  Ohio  farmers  are  generally  in  good  condition,  thou 
feeling  severely  the  disappointment  of  low  prices  of  certain  st^j) 
products.  The  following  statement  is  an  exfract  from  repoiii  of  t' 
btate  agent: 

While  the  indebtedness  of  Ohio  farmers  is  no  doubt  very  general,  it  is  very  e^ 
dent  from  the  county  records  that  the  amount  of  farm  indebtedness  is  less  than  i^  ^^ 
was  ten  years  ago,  and  would  be  stiU  less  if  taxation  were  more  nearly  equalized  ii 
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the  State.  ETerything  possessed  by  the  farmer  is  in  sight  for  enumeration ,  and  there 
is  less  evasion  of  taxation  by  the  farmers  than  by  any  other  class  of  citizens.  The 
fanner,  therefore,  pays  his  full  proportion  of  taxation  and  also  a  great  portion  that 
should  be  paid  by  speculators  in  stocks  and  mortgages  and  other  personal  and  valua- 
ble effects,  much  of  which  is  never  returned  for  taxation.  More  equal  taxation 
would  enable  the  farmer  to  apply  his  excess,  now  paid,  to  a  reduction  of  his  indebt- 
edness, and  a  few  years,  at  most,  would  see  him  free  and  independent  of  debt. 

The  extent  of  farmers*  property  interests  outside  of  farms  is  very  limited.  A  few 
Ohio  farmers  have  investments  in  Western  lands  and  some  in  city  property,  but  the 
surplus  money  of  wealthy  farmers  rests,  in  many  instances,  in  Gtovemmcu  and  other 
good  securities.  There  are,  however,  but  few  such  farmers;  most  of  them  have  only 
surplus  sufficient  to  keep  farm  matters  moving  along. 

MICHIGAN. 

The  investigation  as  to  indebtedness  of  Michigan  farmers  shows 
that  it  is  neither  very  general  nor  heavy,  yet  probably  a  third  of  them 
are  somewhat  involved  in  debt,  a  few  senonsly.  It  is  estimated  that 
one-fourth  of  the  farms  are  mortgaged  for  varyinjg  amounts,  gener- 
ally from  one-fourth  to  one-half  their  value.  It  is  an  indebtedness 
largely  due  to  other  farmers,  and  in  less  degree  to  merchants  and 
baiters.  The  average  rate  of  interest  may  perhaps  be  placed  at  7  per 
cent.,  though  in  some  cases  6  suffices,  while  in  the  northern  coun- 
ties 8  or  10  is  paid  by  many  debtors.  There  are  many  farmers  in 
the  southern  part  of  the  State  who  possess  surplus  capital  in  the 
form  of  notes,  mortgages,  bank  and  railroad  stocks,  and  interests  in 
manufactures. 

INDIANA. 

Indebtedness  of  farmers  is  decreasing  in  Indiana,  and  it  is  estimated 
that  10  'pev  cent,  are  in  debt  beyona  the  amount  of  their  credits. 
Mortgages  are  divided  in  the  following  proportion^  as  estimated:  To 
Elastem  capitalists,  35  per  cent.;  to  banks  and  manufacturers  for 
machinery,  25;  to  secure  payment  of  purchase  money  on  land,  18;  to 
school  funds  and  local  loaners  of  money,  22  per  cent.  It  is  estimated 
that  farmers  have  property  interests  to  the  extent  of  one-fifth  the 
value  of  farm  property.  The  condition  of  Indiana  farmers  is  there- 
fore by  no  means  serious.    The  State  agent  reports: 

The  demand  for  loans  is  less  now  than  at  any  time  for  a  period  of  seven  year^;  but 
the  amount  of  mortgages  on  record  shows  but  slight  dknmution.  The  average  m- 
debtedness,  or  the  amounts  for  which  mortgages  are  given  by  farmers,  wiU  average 
nearly  $1 ,000.  Although  apparently  there  is  Jess  demand  for  large  loans,  and  seem- 
ingly a  better  condition  of  money  matters  among  farmers,  yet  there  remains  the  fact 
that  many  of  the  farmers  are  victims  of  various  swindling  schemes,  that  have  been 
so  successfully  worked  in  portions  of  this  State  (Bohemian  oats,  red-line  wheat,  &c.), 
amd  this  cla^  of  indebtedness  is  much  greater  than  the  public  are  aware  of.  Yet 
another  cause  of  distress  among  farmers  is  the  inducement  neld  out  to  them  by  agents 
of  farm  machinery  of  long  time.  Many  are  induced  to  buy,  and  are  compelled  to 
mortgage  the  farm  to  m^^^t  the  notes  when  due.  This  cause  has  operated  to  produce 
^0  per  cent,  of  all  the  mortgages  on  record  against  farms,  but  not  over  25  i>er  cent. 
of  the  amounts.  I  should  think  that  20  per  cent,  of  the  local  capital  is  the  property 
of  farmers.  This  includes  what  mav  be  invested  in  town  property  or  local  securi- 
ties, manufactures,  and  gravel-road  bonds. 

ILLINOIS. 

The  proportion  of  unimproved  land  is  less  in  Illinois  than  in  any 
other  State.  Farms  are  gradually  decreasing  in  size  and  increasing 
in  number.  In  the  establishment  of  new  farms  by  youn^  men  and 
others  without  capital  there  are  many  thai  are  encumbered  by  mortn 
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gaffes,  large  or  small.  These  loans  are  held  by  Eastern  capitalists, 
ana  by  banks,  manufacturers  of  farm  machinery,  and  local  loaners 
of  money.  The  rate  of  interest  may  slightly  exceed  an  average  of  7 
per  cent.     The  State  agent  says: 

With  regard  to  the  indebtedneas  of  the  farmers  of  the  State  there  is  a  di versitj  of 
opinion.  It  may  be  safely  asserted,  however,  that  their  indebtedness  is  not  rerj 
general  nor  very  heavy,  and  that  it  has  graduaUy  diminished  within  the  last  ten 
years.  Probably  88  per  cent,  of  the  farmers  are  in  debt.  Much  th^  largest  part  of 
their  pecuniary  obhgations  is  for  lands  on  which  partial  payments  have  oeeu  made 
on  notes  drawmg  from  6  to  8  per  cent,  interest  per  annum,  and  seciire'  by  mortgai^ 
on  real  estate.  These  mortgages  are  held  mostly  by  Eastern  capitalists,  often  by  the 
representatives  of  large  insurance  companies.  Loans  of  this  kind  are  usually  made 
for  five  years  on  lands  at  from  one-third  to  two-thirds  of  their  cash  value^  and  are 
obtained  through  loan  agents  in  different  parts  of  the  State,  who  charge  a  commis- 
sion) making  the  cost  to  the  borrower,  including  interest,  from  6i  to  8  per  cent  per 
annum. 

There  is  still  a  larger  class  of  debtors,  which  includes  farmers  of  smaller  means 
than  those  mentioned,  and  also  renters  or  tenant  farmers.  Most  of  their  debts  are 
to  banks  and  merchimts,  chiefly  to  the  latter,  for  such  supplies  as  are  ordinarily 
needed  in  families.  These  obligations  are  met,  according  as  the  parties  agree,  in 
thirty,  sixty,  or  ninety  days— in  some  instances  running  six  and  even  twelve  montiis. 
This  class  of  indebtedness  is  seldom  allowed  to  go  beyond  the  abilitr  of  the  party 
making  the  purchase  to  pay.  In  case,  however,  of  a  failure  to  meet  the  payment 
when  due,  a  chattel  mortgage,  or,  in  case  of  a  tenant,  a  lien  on  his  part  of  the  crop, 
In  given  to  the  landlord,  who  assumes  or  pays  the  deot,  or  if  not  to  the  landlord,ls 
given  directly  to  the  merchant  himself.  Kecoiurse  is  seldom  had  to  this  mode  U 
securing  debts,  as  farmers  as  a  rule  so  diversify  uieir  crops  as  to  enable  them  to  §til 
at  almost  any  time  something  from  the  farm  to  meet  these  recurrinj^  demands.  Ad- 
vances are  sometimes  made  by  landlords  to  tenants,  but  never,  we  tnink,  at  a  greater 
rate  of  interest  than  the  legal  rate,  which  is  8  per  cent. 

The  tax  laid  upon  the  agricultural  industries  of  the  State  (and  for  which  the 
farmers  themselves  are  most  at  fault)  by  the  difference  between  the  cash  price  and 
credit  price  for  goods  purchased  of  tne  merchants  will  probablv  equal  10  per  cent 

The  number  oi  farmers  having  propertv  interest  outside  of  their  farms  we  would 
not  put  higher  than  8  per  cent.;  this  would  consist  of  bank  stock,  lands,  town  lots, 
within  and  outside  the  State,  and  live  stock  on  the  ranges  of  Textm,  Wyomingi  and 
Montana. 

MISSOURI. 

The  State  a^ent  of  the  Department  makes  a  report,  "which  shows  an 
average  condition  of  indebtedness,  with  very  httle  of  the  hopeless 
element  in  it  and  an  existing  tendencv  to  improvement.  These  dehts 
are  mainly  borrowed  capitcu.  invested  in  lands  and  buildings  and  va- 
rious improvements,  enhancing  the  possible  resources  of  productive 
industry.  With  discretion  anddiligence  they  may  prove  advantages. 
He  says: 

I  regard  the  indebtedness  as  compared  with  other  Stotes  or  with  other  industries 
as  not  above  an  average.  Ck>mnared  with  ten  years  ago  but  little  change  has  oc- 
curred, but  with  a  tendency  to  increase  of  indebtedness  due  to  the  last  tnree  years 
of  decline  in  values.  Up  to  three  years  ago  reduction  of  debt  was  goin^  on.  I 
think  that  the  tendency  of  late  years  has  been  towards  the  use  of  capital  for  im- 
provements, although  not  to  a  sharp  degree  of  change. 

About  80  per  cent,  of  our  farmers  are  in  debt  above  their  credits,  if  mere  annual 
store  bills  are  excluded,  and  more  if  they  are  included.  But  such  debts,  while  largfi 
in  the  aggregate,  do  not  cut  a  serious  figure  with  the  average  farmer;  by  no  meaiu 
so  large  as  formerly  and  lar  behind  the  bad  store  system  of  debts  of  the  South. 
Few  farmers  mortgage  crops  here  to  the  trade,  and  not  many  trade  on  the  credit 
of  a  coming  harvest  in  a  radical  degree.  "Many  run  store  accounts,  but  these  are 
often  offset  by  eggs,  poultry,  butter,  com,  &c.,  from  time  to  time  delivered. 
Our  traders  not  infrequently  run  accounts  a  year  in  such  a  style,  the  balance  more 
often  being  against  the  farmer.  This  system  enhances  the  cost  of  supplies  above 
cash  trades  to  some  extent,  but  to  no  paj^alysing  degree. 

About  20  to  26  per  cent,  of  our  farms  are  mortgaged.  More  of  this  indebtednSBS 
is  due  to  other  farmers  than  to  any  other  class,  whue  the  balance  is  about  equally 
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distributed  between  banks,  merchants,  and  Eastern  loan  agents,  and  to  miscellane- 
ous sources.    Our  banks  mainly  loan  upon  names  or  indorsers. 

The  ratee  of  interest  vary  widely.  Heavy  loans  upon  material  amounts  are  se- 
cured from  Eastern  capital  for  from  6  to  7  per  cent.  The  general  rate  is  8  per  cent. , 
but  short  and  less  desirable  loans  are  often  found  at  not  less  than  from  9  to  10  per 
cent.    The  average  rate  will  be  over  8  per  cent,  and  by  may  is  rated  as  high  as  0 

rr  cent.  Yet  gcSd  property  at  ordinary  length  of  time  obtains  money  enough  at 
per  cent.  Our  farmers  have  comparatively  small  investments  outside  of  their 
oocopation.  Our  State  is  young  in  many  sections,  and  its  farms  are  not  yet  all 
settled,  and  few  have  their  equipments  completed.  Thus  we  have  not  ripened  into 
that  maturity  where  we  need  such  outside  investments.  In  fact,  not  capital  enough 
is  now  used  for  the  best  results  on  our  farms.  But  this  is  more  the  fault  of  Ju^- 
ment  than  the  dictate  of  necessity,  for  we  can  secure  the  capital  if  desired,  m 
shorty  our  people  are  not  in  an  impoverished  condition  nor  under  a  heavier  burden 
than  they  can  well  carry  as  a  rule. 

KANSAS. 

The  flood  of  immigration  poTiring  over  the  entire  area  of  this  State, 
stimulated  by  rapid  advance  in  real-estate  values,  the  conseauent 
demand  for  money  in  the  purchase  of  land,  erection  of  farm  buildings, 
fence-building,  prairie-breaking,  and  stocking  with  animals  and  im- 
plements, conduces  to  the  demand  for  loans  that  is  almost  universal, 
and  renders  inevitable  a  large  indebtedness.  It  is  a  wholesome  in<U- 
cation  that  the  process  of  liquidation  from  proceeds  of  labor  in  this 
laboratory  of  nature  is  progressing,  and  that  the  burden  will  be  grad- 
u^y  lifted  from  Kansas  farms.    The  agent  says: 

Indebtedness  of  farmers  in  Kansas,  on  the  whole,  is  less  in  proportion  than  ten 
years  ago,  although  it  is  much  larger  in  the  western  or  newer  portion  oi  the  State. 
For  the  whole  State  it  is  still  much  larger  than  it  ought  to  be. 

Probablv  20  per  cent«  cft  farmers  are  In  debt  beyond  the  amount  of  their  credits. 
At  least  50  pec  cent,  of  the  farms  are  mortgaj^ed,  mostly  to  loan  associations  hand* 
linff  Eastern  capital.  Local  bankers  and  capitalists  are  largely  engaged  in  tr^i^Hng 
reu-estate  loans. 

The  rates  of  interest  charged  on  farm  loans  range  from  6  to  10  per  cent.  On  chat- 
tel loans  the  rates  range  from  10  to  IS  per  cent.  Not  more  than  10  per  cent,  of  farm- 
ers have  property  interests  outside  of  their  farms.  The  facilities  for  making  real- 
estate  loans  m  Kansas  are  very  great.  There  is  scarcely  a  town  of  500  inhabitanto 
that  is  not  supplied  with  an  agency  for  Eastern  capitalists.  The  rates  of  interest 
are  lowering  each  year  under  the  competition. 

NEBRASKA. 

The  secretary  of  the  Nebraska  board  of  agriculture  makes  a  very 
favorable  report  of  the  financial  condition  of  the  farmers  of  that 
State.  He  estimates  that  the  value  of  rural  indebtedness  has  been 
reduced  one-half  in  ten  years.  The  rate  of  interest  is  6  per  cent. ,  and 
by  contract  may  be  as  high  as  10.  The  proportion  of  farms  mort- 
gaged is  quite  smaU,  the  loans  generallv  made  by  institutions  known 
as  loan  banks.  Farmers  have  some  real  and  personal  property  inter- 
estSi  in  town  and  country,  not  connected  with  agriculture. 

NORTH  CAROLINA. 

In  North  Carolina  the  legal  rate  of  interest  is  6  per  cent.,  but  8  may 
be  charged  unon  agreement  in  writing.  Yet  this  minimum  charge 
is  easily  and  largely  exceeded.  When  the  planter  needs  assistance 
from  tne  merchant,  the  latter  agrees  to  advance  the  supplies  to  a 
certain  amount,  taking  a  mortgage  on  the  coming  crop,  payable  when 
the  crop  matures.  He  then  cnarges  the  farmer  his  own  figures  for 
supplies,  from  16  to  25  per  cent,  more  than  cash  price,  thus  conorg^^* 
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ing  him  to  pay  a  heavy  interest,  perhaps  without  realizing  the  fact 
that  he  is  paying  interest  at  all. 

It  is  the  opinion  of  the  agent  that  the  real  interest,  part  of  which 
is  deducted  m  advance  for  cash  and  supplies  furnished,  is  not  less 
than  25  per  cent.,  and  that  one-fourth  of  tlie  cotton  crop  is  sacrificed 
to  meet  the  interest  arising  from  this  indebtedness. 

SOUTH   CAROLINA. 

I 

A  similar  investigation  in  South  Carolina  showed  that  the  recorded 
liens  for  supplies,  fertilizers,  and  money  advanced  amounted  in  1882 
to  $9,218,312,  and  in  1885  to  $6,595,000.  Other  indebtedness  is  assumed 
to  amount  to  30  per  cent.  more.  The  entire  advances  of  1882  are  esti- 
mated at  $12,000,000,  and  those  of  1885  at  $8,500,000.  It  is  gratifying 
to  know  that  planters  were  better  supplied  with  home-grown  prod- 
ucts last  year  than  ever  before.  It  is  thought  that  there  was  a  mate- 
rial reduction  in  the  advances  in  1886.  The  most  exorbitant  prices 
are  charged  for  ^oods  advanced — 20  to  40  per  cent.,  and  even  mgher 
charges.  The  planters  bind  themselves  to  consign  their  crops  for 
sale  to  the  factors  making  advances.  The  agent  estimates  that  one- 
fourth  of  the  cotton  crop  is  pledged  in  advance. 

GEORGIA. 

The  Georgia  investigator  rei)orts  bacon,  lard,  flour,  com,  hay,  and 
fertilizers  as  the  principal  supplies  bought  on  credit.  Com  worth  76 
cents  cash  is  charged  99  cents,  payable  November  1;  bacon  worths 
cents  is  charged  10.5  cents;  and  50  per  cent  is  given  as  a  reasonable 
average  of  the  profits  charged.  Past-due  indebtedness  is  carried  over 
at  varying  rates,  but  at  least  10  per  cent,  per  annum,  though  only  7 
or  8,  if  so  stated  in  writing,  is  all  that  can  legally  be  collected.  The 
average  rate  of  loans  by  banks  to  farmers  is  estimated  at  15  per  cent, 
ranging  from  10  to  25  per  cent.  The  amount  of  indebtedness  is 
thought  to  be  less  than  for  any  previous  time  in  the  last  five  years. 

FLORIDA. 

In  Florida  the  average  rate  of  interest  paid  by  farmers  is  estimated 
at  16  per  cent.,  varying  from  10  to  24  per  cent.  The  absence  of  re- 
strictions upon  usury  ''has  brought  into  the  State  a  class  of  imscru- 
pulous  money-lenders,  who  have  pressed  their  loans  upon  the  impru- 
dent, and  have  secured  themselves  by  bonds  and  mortgages  upon  r^l 
estate  far  below  the  true  valuations,  and  in  many  cases  these  will 
be  forfeited."  Expectation  of  extraordinary  gains  has  thus  induced 
many  to  engage  in  mercantile  pursuits  on  borrowed  capital,  until  the 
business  is  overdone.  Indebtedness  is  large  in  Florida,  but  no  defi- 
nite estimate  is  made.  It  is  g^ratif ying  to  know  that  the  practice  of 
borrowing  money  on  crops  is  declining  as  variety  in  production  is 
secured,  and  cotton  becomes  less  prominent. 

ALABAMA. 

It  is  estimated  in  the  Alabama  investigation  that  45  per  cent,  of 
the  farmers  of  the  State,  white  and  colored,  were  in  debt  at  the  begin- 
ning of  the  year,  without  available  means  of  liquidation;  and  that 
not  less  than  65  per  cent,  find  it  necessary  to  seek  assistance  from  com- 
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ission  or  country  mercliants  for  supplies  of  some  kind  necessary  in 
LG  progress  of  crop-making.     The  agent  says:  ^ 

The  cost  of  this  indehtedneas,  or  the  tax  upon  agriculture  resulting  from  it,  is 
and  in  such  a  multitude  of  ramifications  tliat  it  is  difficult  to  conceive  of  any  re- 
ect  in  which  agriculture  is  not  crippled  by  it.  It  prevents  the  fanner  from  con- 
icting  his  business  upon  the  onlj^  absolutely  safe  and  profitable  basis— <;ash .  Unable 
purchase  first-class  stock  and  unproved  labornaaving  implements,  he  does  his  work 
the  most  costly  manner.  Compelled  to  purchase  on  time  his  supplies,  &c. ,  he  pays 
)t  less  than  50  per  cent,  more  than  the  same  goods  would  cost  for  cash.  His  ener- 
es  are  crippled;  his  independence  destroyed.  The  cost  of  this  indebtedness  to  the 
^culture  of  the  State  in  the  form  of  diminished  production  and  improvement  and 
creased  wear  of  farms  and  improvements  is  not  less  than  $5,000,000  annually. 
Where  money  is  borrowed  by  mortgaging  farms,  either  from  those  engaged  espe- 
£dly  in  this  business  or  by  advances  from  commission  merchants,  the  rate  of  inter- 
it  ranges  from  18  to  24  per  cent,  per  annum. 

The  heaviest  tax  paid  K>r  advances  is  to  local  merchants  who  sell  com,  bacon,  &c. , 
on  time,"  to  be  paid  out  of  the  cotton  November  1.  These  advances  usually  com- 
lence  Msirch  1,  and  continue  through  September,  some  running  seven  months  and 
>me  only  one  or  two.  The  goods  are  usually  sold  "  on  time,"  at  from  25  to  50  per 
jnt.  above  the  cash  price,  and,  taking  the  average  time  at  which  the  accounts  run, 
le  rate  per  ftnnnTn  would  be  upon  all  classes  of  goods  purchased  at  the  credit  prices 
x>ut  75  per  cent,  upon  tibe  casn  price  at  which  the  same  goods  coidd  be  bought  at 
le  same  place. 

The  tenants  and  croppers  get  about  85  per  cent,  of  the  cotton  made  in  the  State, 
id,  as  a  rule,  all  of  tnis  is  pledged  for  supplies  before  it  is  gathered.  Certainly, 
Jong  the  average,  90  per  cent,  of  this  is  pledged.  Out  of  the  balance  the  planta- 
i>n  must  be  kept  up  and  advances  secured,  in  a  majority  of  cases  amounting  on  the 
hole  crop  of  the  State,  according  to  the  best  information  at  command,  to  about  70 
*r  cent.  With  the  exception  of  the  rates  of  interest,  and  rates  on  time  purchases, 
lese  are,  of  course,  merely  estimate  based  upon  the  best  information  at  my  com- 
and. 

MISSISSIPPI. 

In  Mississippi,  according  to  the  investigation  made  by  the  State 
jent,  the  interest  rate,  when  supplies  are  furnished  to  farmers,  is  ifrom 
to  1^  per  cent,  per  month,  which  is  generally  secured  by  mortgage, 
he  bulK  of  the  cotton  crop  generally  goes  to  pay  for  supplies.  About 
He-third  of  the  farmers  are  out  of  debt;  one-third  are  recoverably  in- 
ebted ;  and  one-third  hopelessly  ruined.  The  rate  of  interest  on  neu- 
ral indebtedness  is  usually  10  per  cent.  Those  who  are  out  of  debt 
re  common  farmers,  white  laborers,  who  cultivate  their  own  lands, 
nd  are  in  a  prosperous  condition.  Those  who  buy  mules,  rent  land, 
nd  have  to  be  supplied  with  food  generally  come  out  minus  at  the 
nd  of  the  yea^r,  and  they  constitute  a  very  large  percentage  of  the 
ibor  force  of  the  country.  Unless  farmers  can  get  10  cents  per  pound 
OT  cotton  they  can  never  keep  out  of  debt.  The  ruling  price  paid  to 
armers  in  1886  was  7  to  7i  cents  per  poimd,  which  will  not  more  than 
>ay  for  the  supplies  in  maiing  the  crop. 

LOmSIANA. 

It  is  estimated  that  75  per  cent,  of  the  farmers  of  Louisiana  are  in 
ebt  to  the  extent  of  a  fourth  part  of  the  value  of  the  cotton  crop. 

The  annual  rate  of  interest  upon  advances  of  money  and  provisions 
5  nominally  8  per  cent.,  and  2i  per  cent,  for  purchasing,  2\  per  cent, 
or  selling,  and  2  per  cent,  freights.  Total,  about  15  per  cent. 
Country  merchants  charge  more,  obtaining  from  15  to  20  per  cent, 
or  advancing,  besides  a  heavy  profit  on  goods  sold.  The  smaller 
armers,  who  mostly  live  in  the  upland  parishes,  are  more  free  from 
ebt  as  a  rule  than  the  larger  or  more  pretentious  planters  on  our 
Uuvial  soils.    The  one-crop  system  and  tne  purchase  of  supplies  has 
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generally  resulted  in  failure.  Hence  there  is  a  growing  (Jifirposition 
among  tnem  to  plant  more  forage  and  food  crops,  making  cotton  and 
sugar  of  secondary  importance.  This  is  only  retarded  by  their  in- 
debtedness to  merchants,  who  demand  from  them  yearly  sufficient  to 
coyer  their  indebtedness.  At  present  the  planters  are  very  much  de- 
pressed, especially  the  rice  ana  cotton  men. 

TEXAS. 

It  is  thought  that  one-third  of  the  Texas  farmers  are  in  debt,  and 
that  half  require  some  advances  from  the  merchant.  It  is  a  common 
practice  for  the  farmer  to  arrange  with  the  merchant  for  an  advance 
of  $2  to  $5  per  acre,  generally  $3  per  acre,  of  cultivated  land,  to  be 
secured  by  a  crop  lien.*  The  renter  has  greater  difficulty  than  the 
owner  in  getting  supplies;  he  must  induce  nis  landlord  to  waive  his 
landlord's  lien  in  the  merchant's  favor  or  to  indorse  the  renter^s  note 
for  such  supplies.  The  crop  lien  is  usually  g[iven  for  supplies  rather 
than  money.  The  annual  rate  of  interest  is  15J  per  cent.,  but  this 
actual  difference  between  cash  and  credit  prices  is  25  to  60  per  cent 
The  western  part  of  the  State,  engaged  more  fully  in  stock-raising,  is 
in  better  condition  than  the  eastern. 

ARKANSAS. 

The  Arkansas  agent  estimates  the  proportion  of  farmers  in  debt  in 
Arkansas  at  75  per  cent,  in  the  cotton  region  and  25  per  cent,  in  the 
ffrass  and  grain  region.  The  interest  rate  is  6  per  cent.,  with  privi- 
lege, by  agreement,  of  10  per  cent.  The  farms  are  not  mortgaged  as 
a  rule.  Indebtedness  is  of  several  kinds:  To  banks  and  money-lend- 
ers, for  money  or  supplies  furnished  by  farm  owners  to  small  tenants 
of  large  plantations;  for  suj)plies  to  small  farmers  or  renters.  The 
most  numerous  class  requiring  help  is  the  tenant  cultivating  a  few 
acres  of  cotton.  The  average  mcrease  of  cost  of  all  supplies  oy  rea- 
son of  these  advances  is  estimated  at  20  per  cent.  The  report  says  of 
this  class: 

The  tenant  or  share-hand  farmer:  This  man  may  or  may  not  have  a  pony  or 
xnule.  He  rents  land,  say,  for  $6,  $S,  or  $10  per  acre,  or  works  for  part  of  the  crop, 
but  must  h&ve  supplies  from  or  through  the  landlord  or  bj  mortgaging  his  mule  or 
pony  and  the  crop  ne  grows.  Of  course  the  risk  on  him  is  greater  than  any  other 
class,  and  ho  must  pay  for  the  risk,  and  is  scored  at  the  rate  of  50  to  100  per  cent 
I  should  say  that  this  man,  taking  aU  things  into  consideration,  on  the  average  oyer 
the  cosh  man,  putting  him  at  100,  pays  166,  or  two-thirds  more  than  if  he  had 
money.  This  is  the  most  numerous  of  aU  the  classes,  and  comprises  the  bulk  of  the 
agricultural  labor  of  the  South. 

This  record  makes  a  burden  of  interest  that  is  unendurable.  The  es- 
timate of  North.Carolina  is  25  per  cent. ,  including  the  advanced  prices 
of  supplies  furnished;  of  South  Carolina,  15  per  cent. ;  of  Georgia, 
60  per  cent,  in  the  prices  of  advances  and  10  per  cent,  interest  on 
past-due  indebtedness;  of  Florida,  16  percent.;  of  Alabama,  60  per 
cent,  increase  in  price  of  goods  and  20  per  cent,  on  mortgages;  of 
Mississippi,  15  percent,  on  advances,  \vithout  reference  to  increase 
of  prices,  and  10  per  cent,  on  general  indebtedness;  of  Louisana,  15 
per  cent.,  besides  nigher  prices  of  goods  and  more  for  advances  by 

♦Under  the  direction  of  the  supreme  court  a  mortgage  is  invalid  given  before  the 
seed  is  in  process  of  germination,  and  the  general  tenor  of  decisions  of  the  courts  is 
that  a  thing  must  be  in  esH  before  it  can  be  disposed  of  in  anj  way. 
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country  mercliants;  of  Texas,  12  per  cent,  nominal  interest  for  sup- 
plies charged  at  excess  of  25  to  50  per  cent. ;  of  Arkansas,  10  per  cent, 
oy  contract  on  supplies  charged  an  extra  profit  of  40  per  cent.  These 
are  the  averages  assumed  byour  State  agents  as  the  cost  of  interest 
on  advances  secured  by  crop  liens. 

It  appears  that  a  lai-ge  proportion  of  cotton  planters  are  in  debt  for 
current  supplies,  and  that  the  loss  resulting  amounts  to  ^5,000, 000  per 
annum  in  some  States,  and  absorbs  nearly  or  quite  all  the  profits  of 
production,  while  the  soil  is  wearing  awav,  with  the  lives  of  the  cul- 
tivators, for  the  benefit  of  the  commercial  class, 

CONCLUSIONS. 

The  facts  developed  indicate  a  considerable  amount  of  indebted 
ness,^  diminishing  from  west  to  east  and  from  south  to  north.  It  is 
gpratif  ying  to  know  that  the  burden  is  decreasing.  The  element  of 
time  in  enminating  debts  of  pioneer  settlement  and  improvement  is 
obvious,  for  a  large  proportion  of  American  farmers  have  settled 
with  little  capital,  and  have  erected  houses  and  bams,  built  fences, 
dug  ditches,  lellea  forests,  or  broken  prairies  by  the  labor  of  their 
own  hands.  The  capital  in  agriculture  is  of  recent  creation;  much 
the  largest  portion  from  the  labor  of  a  single  generation  of  workers. 

The  mducement  to  improve  and  stock  a  farm  on  the  basis  of  free 
land  is  snifficient  to  warrant  incurring  indebtedness  on  the  security 
of  youth  and  wiU  and  muscle;  and  the  gradual  reduction  of  the  debt, 
wmle  the  property  is  increasing  in  value,  is  a  surety  of  ultimate 
removal  ot  the  burden. 

The  worst  form  of  indebtedness — advances  upon  growing  crops,  at 
exorbitant  prices  for  goods  simplied  farmers  for  the  accommodation, 
and  high  rates  of  interest—which  has  so  long  throttled  industry  and 
devoured  the  proceeds  of  labor  in  the  cotton  States,  is  gradually  fall- 
ing into  disuse  and  should  tdtimately  be  discarded  utterly.  It  is  use- 
less to  hope  for  rural  prosperity  where  the  practice  prevails.  In  such 
cases  the  borrower  is  literally  a  slave  to  the  lender.  In  the  older 
States  the  unagricultural  property  of  farmers,  in  shares  of  banks  and 
manufactures,  notes,  bonus  and  mortgages,  and  interests  in  minor 
local  enterprises^  is  greater  than  the  total  maebtedness  of  the  farming 
class.  In  most  of  the  Central  States,  those  of  the  Ohio  Valley,  this 
is  also  the  case,  where  land  is  rising  in  value  and  wealth  outside  of 
agriculture  is  aecreasing  and  absorbing  the  profits  of  farms  and  the 
proceeds  of  land  sold  by  farmers  who  are  contracting  operations  or 
retiring  from  active  husbandry.  In  the  remoter  districts,  where  the 
pioneer  is  borrowing  funds  from  distant  capitalists,  and  the  cotton 
grower  is  consuming  his  crop  before  it  is  grown,  by  the  aid  of  the 
city  broker,  there  may  be  less  net  capital  in  a^culture  than  the 
assessor  shows. 

On  the  whole  the  situation  is  hopeful,  and  the  intrinsic  wealth  in 
agriculture  slpwly  accumulating.  The  low  prices  of  products  are, 
indeed,  discouragmff,  especially  to  those  in  debt.  For  the  excessive 
decline  in  some  of  these  the  farmers  are  themselves  to  blame  in  not 
better  adjusting  production  to  consumption.  Gradually  there  will 
come  adiustment  and  a  nearer  approacn  to  equality  in  values,  and 
there  will  be  less  of  hardship  in  the  situation.  Probably  a  reduction 
in  wages  of  farm  labor  will  be  one  of  the  movements  in  this  adjust- 
ment, as  wages  are  nbw  higher  than  products.  The  tendency  of  the 
times  is  towards  lower  rates  of  wages  in  all  kinds  of  indu&tY\^^ol^Xi<^ 
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United  States;  a  movement  to  be  deprecated  and  delayed  in  the  inter- 
est of  a  higher  plane  of  culture  and  comfort  for  the  workfng  classes, 
if  it  cannot  be  wholly  averted. 

FRAUDS  UPON  FARMERS. 

Dishonesty  is  not  content,  in  these  greedful  days,  to  manufacture 
deceptive  wares  or  sell  adulterated  goods.  It  leaves  its  accustomed 
city  haunts,  goes  among  the  green  fields  in  the  pure  air  of  the  coun- 
try, and  seeks  victims  among  the  farmers.  It  does  more :  seeks  to 
develop  dishonesty  among  the  moral  weaklings  of  the  farming  class. 

Twenty-five  million  people,  living  in  comparative  isolation,  indus- 
trious and  prosperous,  present  tempting  inducements  to  men  who 
live  on  the  truits  of  the  labor  of  others,  which  have  been  improved 
for  years  by  many  sharpers;  and  the  agricultural  press  has  exposed 
the  tricks  and  frauds  attempted,  preventing  much  loss,  without  eradi- 
cating the  evil. 

These  dishonest  schemes  take  protean  forms,  and  appear  in  mani- 
fold guise  and  disguise.  They  appeal  to  the  farmer's  ambition,  econ- 
omy, and  cupidity.  They  offer,  now  a  machine,  labor-saving  and  effect- 
ive; again,  a  variety  of  fruit  tree  or  plant  of  marvelous  productive- 
ness and  phenomenal  quality.  They  excite  his  fears  of  law  and 
daniages  for  infringement  of  some  patent,  and  arouse  the  lurMn^ 
devil  of  greed  in  some  artfully  presented  and  speciously  arrayed 
scheme  of  dishonest  gain.  There  is  an  opportunity  for  fraud  in  the 
supply  of  all  goods  and  chattels  required  on  the  farm.  Trees,  plants, 
fertilizers,  farm  implements,  household  furniture,  lightning-rods, 
books,  and  crop  returns  even,  are  made  the  opportunity  and  medium 
of  fraudulent  commerce.  A  prime  necessity  is  the  signature  of  the 
farmer,  and  the  most  ingenious  meaxis  are  taken  to  obtain  it.  An 
order,  a  receipt,  is  made  to  serve  the  purpose  of  a  promissory  note. 
A  favorite  ruse  is  to  induce  him  to  act  as  agent  for  the  sale  of  some 
article  of  farm  machinery,  leave  with  him  some  specimens,  taking  a 
receipt  for  them  in  such  form  that,  either  with  or  without  change,  it 
can  be  used  as  a  note  for  the  money  represented  in  the  goods.  Orders 
for  subscription  books,  in  some  instances  for  the  revised  New  Testa- 
ment, have  been  converted  into  notes,  which  are  sold  to  bank  or 
broker — assumed  to  be  an  "innocent"  third  party — and  promptly 
collected.  Another  device  is  the  appearance  of  the  sharper  as  a 
pretended  agent  of  a  bible  or  tract  society,  or  of  some  charitable  in- 
stitution, at  dinner-time,  when  he  accepts  an  invitation  to  dine  on  the 
sole  condition  that  he  may  be  permitted  to  pay  for  his  meal,  accord- 
ing to  the  strict  requirement  of  his  society.  He  takes  a  receipt  in  a 
form  which  he  carries  to  subserve  his  artful  purpose,  which  returns 
to  the  farmer  as  a  promissory  note  for  any  sum  whicn  the  scoundrel 
sees  fit  to  fill  the  blank  with. 

It  would  be  easy  to  present  many  pages  of  these  artifices.  If  all 
could  be  exposed,  and  every  farmer  mado  acquainted  with  them,  the 
ingenuity  of  swindlers  would  devise  others  of  a  character  equally 
vile.  A  few  will  suffice,  and  if  they  shall  put  their  intended. victims 
"  on  their  guard/]  and  prevent  their  dealing  with  strangers  or  giving 
their  signatures  in  such  form  as  may  admit  of  fraudulent  use,  the 
purpose  of  this  article  will  have  been  subserved. 

A  lightning-rod  agent  agrees  to  put  up  lightning-rods  about  a  house 
for  $5,  and  presents  a  bill  for  $105 — $100  for  the  rods  and  $5  for  put- 
ting them  up.    The  collection  of  royalties  on  some  patented  article 
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ound  in  tlie  farmer's  possession,  the  sale  of  worthless  receipts  for  the 
aanxifacture  of  fertilizers,  the  sale  of  rights  for  a  worthless  patent 
►rocess  for  curing  tobacco,  the  collection  of  fees  by  pretended  officials, 
uch  as  boiler-inspectors,  "the  drive- well  fraud,"  a  variety  of  insur- 
nce  frauds,  and  the  sale  of  worthless  receipts  for  the  cure  of  "hog 
holera"  or  other  animal  diseases,  are  among  the  numerous  swindling 
e vices  mentioned  by  the  correspondents  of  the  Department. 
As  long  as  there  is  rascality  on  the  one  side  and  undue  credulity  on 
he  other,  such  swindles  will  continue  to  be  practiced  to  a  greater  or 
Bss  extent;  but  they  are  now  practiced  successfully  in  many  cases 
irhere  they  might  be  frustrated  by  the  simple  rule  of  refusing  to  deal 
irith  irresponsible  parties  without  any  known  business  standing  or 
jiy  fixed  local  habi^tion.  The  only  additional  precautions  that  sug- 
gest themselves  as  available  to  the  individual  are  the  exercise  of  rea- 
onable  care,  the  use  of  proper  means  to  keep  informed  on  amcultu- 
al  matters,  the  education  of  farmers'  children  in  business  Taw,  and 
he  use  of  the  facilities  for  mutual  protection  oflFered  by  such  asso- 
dations  as  the  Patrons  of  Husbandry  or  other  farmers'  organizations. 
There  are,  however,  some  classes  of  frauds— such  as  the  sale  of  fer- 
tilizers under  false  names  and  the  manufacture  of  oleomargarine  for 
\ale  as  butter — ^which  demand  the  efficient  intervention  of  State  or 
rational  authority.  But  even  in  this  matter  much  must  depend  upon 
ntelligent  concert  of  action  among  the  farmers  themselves,  both  in 
(nggesting  the  proper  legislation  and  in  bringing  to  bear  on  legisla- 
tures the  influence  necessary  to  insure  the  proper  action. 

BOHEMIAN  OATS. 

As  a  conspicuous  example  of  these  dishonest  schemes,  the  inge- 
lious  and  complicated  "Bohemian  oat  swindle"  was  investigated  in 
Vlarch,  1886,  through  the  aid  of  our  regular  statistical  corresi)ond- 
3nts  and  State  agents.  And  though  the  exposure  was  printed  in 
15,000  copies  of  our  special  reports,  and  sent  to  the  agricultural  press 
ind  to  thousands  of  other  newspajxers,  some  of  which  had  repeatedly 
3xposed  the  fraud  before,  it  still  lives.  Though  driven  from  its  prin- 
cipal haunts  in  the  West,  it  is  yet,  in  March,  1887,  to  be  found  in 
Sew  York,  and  possibly  in  manv  other  States.  This  fraud  is  of  more 
'^hideous  mien  than  many  others,  for  a  long  time  growing  more 
formidable,  emboldened  by  success,  thriving  under  exposure,  per- 
sistent in  defeat,  and  f ortif ving  itself  anew  T^en  driven  from  its  en- 
trenchments. It  has  entailed  Tosses  of  hundreds  of  thousands  of  dol- 
lars; possibly  a  million  dollars  would  not  be  an  exaggeration. 

The  history  of  this  swindle  covers  much  time  and  space.  It  has 
lived  from  year  to  year  under  a  galling  fire  of  the  agricultural  and 
local  press.  It  has  thrived  not  merely  through  ignorance  of  its  dis- 
honest character  but  also,  it  is  feared,  through  an  appeal  to  the 
cupidity  and  dishonesty  of  a  small  proportion  of  the  agricultural 
class.  While  the  average  character  of  farmers  is  believed  to  be  fully 
as  high  as  that  of  any  large  industrial  class,  it  cannot  be  assumed 
that  there  are  no  "black  sheep"  in  a  flock  that  numbers  nine  million 
workers  in  agriculture. 

The  magnitude  and  success  of  this  enterprise  is  a  sufficient  reason 
why  this  Department,  designed  for  the  protection  of  agriculture  and 
the  general  welfare  of  the  country;,  should  inquire  into  the  extent 
and  geographical  distribution  of  this  prolific  crop  of  frauds. 

There  are  reports  of  the  sale  of  huUess  oats  at  an  ^xoT\yv\»a.Ti\»  ^Yvci'^ 
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in  certain  counties  in  Wisconsin  and  New  York  as  much  as  ten  years 
ago,  but  the  swindle  does  not  appear  to  have  taken  root  in  those 
localities.  In  its  more  recent  development  it  is  reported  on  good 
authority  to  have  been  imported  from  Canada  about  the  year  1880 
and  planted  in  Northern  Ohio,  where  it  soon  attained  a  particularly 
vigorous  growth.  It  was  early  exposed,  driven  to  western,  to  central, 
and  southern  counties,  and  it  soon  spread  through  portions  of  Indi- 
ana and  Michigan,  and  eastwardly  into  Pennsylvania  and  New 
York.  Durinff  five  years  it  has  made  its  way  into  every  Western 
Stat  .  and  made  local  incursions  southward  into  Kentucky  and  Ten- 
nessee, and  is  beginning  to  be  heard  of  in  the  extreme  East. 

Correspondents  report  the  attempt,  in  some  form,  to  sell  this  grain 
at  exorbitant  rates  in  25  States,  and  the  presence  of  the  agents  of  the 
organiaied  swindle  in  18.  Ohio  is  the  center  of  the  infection,  report* 
having  been  received  from  46  counties,  Indiana  makes  return  of 
operations  in  34  counties;  from  Michigan  come  reports  from  16  comi- 
ties, mostly  in  the  southern  part  of  the  State,  most  of  them  among 
the  richest  and  most  populous,  and  from  10  counties  in  different  parts 
of  Illinois.  In  Wisconsin,  Minnesota,  and  Iowa  agents  have  ap- 
peared at  fewer  points,  and  only  an  occasional  foray  has  as  yet  been 
made  into  Missouri^  Kansaa,  Nebraska,  and  Dakota,  on  the  west,  and 
into  Kentucky  and  Tennessee  southward.  Agents  have  appeared  in 
several  counties  in  Western  New  York  (10  are  reported)  ana  in  Penn- 
sylvania, and  a  few  in  West  Virginia.  One  is  reported  in  New  Lon- 
don, Conn,,  and  one  in  Waldo,  Me.  Altogether,  there  are  180  coun- 
ties where  this  fraud  is  reported,  and  it  is  possible,  and  indeed  prob- 
able, that  a  complete  report  would  reveal  its  existence  in  200  counties. 

The  mode  of  operating  has  been  exposed  so  thoroughly  and  in  so 
many  places  that  it  would  seem  superfluous  to  descnoe  it,  and  yet 
the  returns  show  that  it  is  entirely  unknown  in  many  districts,  es- 
pecially in  the  South,  which  may  soon  be  invaded  by  an  army  of 
depredators, 

A  person  representing  himself  as  the  agent  of  some  distant  com- 
pany appears  in  the  neighborhood  and  proposes  to  organise  a  com- 
pany or  association  of  farmers  for  the  ^owtn  and  sale  of  this  grain. 
He  strives  at  the  outset  to  draw  into  this  enterprise  some  man  whose 
name  will  have  weight  and  influence  with  others  to  be  approached, 
thus  inspiring  confidence  in  his  scheme  and  averting  that  critical  in- 
vestigation which  would  inevitably  be  fatal  to  its  success.  The  com- 
pany oeing  formed,  it  is  organized,  under  the  local  laws. 

Tne  members  of  this  ajBsociation  are  to  monopolize  for  a  year  or 
two  at  least  the  production.  The  grain  is  furnished,  generally  in 
quantities  of  not  less  than  10  bushels  to  any  one  member,  at  $10  per 
bushel,  for  which  the  farmer  gives  his  note,  payable,  with  interest,  in 
twelve  months.  He  might  hesitate,  fearing  his  inability  to  reimburse 
himself  for  this  outlay  by  the  sale  of  the  produce  of  this  seed,  but 
the  agent's  scheme  is  reassuring;  he  offers,  on  behalf  of  his  company, 
**a  bond."  in  which  it  agrees  to  sell  (but  not  to  buy)  twice  the  quan- 
tity of  oats  purchased,  at  tlO  per  bushel,  less  26  per  cent,  commission, 
on  or  before  a  certain  date,  usually  a  month  prior  to  the  date  at  which 
the  note  matures.  Thus,  if  he  gives  his  credit  for  $100,  he  expects 
to  receive  $200,  minus  $50  as  commission,  and  thus  makes  $60  clear 
before  the  payment  of  a  dollar.  In  fact,  however,  he  gets  a  note 
which  runs  another  year  before  collection. 

The  sale  is  not  limited  to  10  bushels,  though  the  agent  is  careful  to 
GQJXvej  an  idea  of  limitation  in  quantity  and  in  number  of  purchas- 
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era,  on  idea  of  monopoly.  In  many  cases,  however,  the  lower  limit 
of  10  bushels  is  broken  and  5  are  sold,  if  the  buyer  proves  cautious. 
There  is  usually  a  pretense  of  limiting  sales  to  one  person  in  each 
township,  while  the  general  practice  is  to  sell  to  all  who  will  buy  and 
can  pay.  Sometimes  the  sale  is  made  for  cash,  but  very  rarely:  a 
note  payable  at  a  local  bank  being  received  as  a  rule  and  sold  or  ais- 
countea  at  once.  When  due,  it  is  collected  by  the  buyer,  an  *  *  inno- 
cent '*  third  partjr. 

The  scheme  is  intended  to  run  more  than  a  single  year,  but  if  ex- 
posed too  early  the  agent  sometimes  fails  to  appear  after  harvest  to 
^^sell,"  as  "nominated  in  the  bond,"  the  promised  quantum  of  grain. 
Otherwise  he  returns,  takes  orders  among  other  farmers,  and  receives 
notes  due  in  twelve  months,  giving  each  a  bond  of  the  local  company 
formed  by  the  first  growers  for  the  sale  after  harvest  of  double  the 
quantity  sought.  He  gives  these  notes  in  payment  for  the  oats,  but 
takes  $2. 50  per  bushel  commission.  Selling  twenty  bushels,  he  pock- 
ets $50,  or  $100  for  forty  bushels.  He  may  thus  realize  several  thou- 
sand dollars  in  the  neighborhood,  leaving  the  local  company  to  sell 
after  the  next  harvest  the  two  bushels  for  each  one  sold,  at  the  same 
price.  If  the  excitement  can  still  be  kept  up,  and  confidence  retained, 
he  can  fleece  scores  of  other  farmers  in  farther  commissions;  but  the 
fraud  is  usually  exposed  in  the  second  season,  if  not  in  the  first,  leav* 
ing  the  first  growers  reimbursed  by  becoming  swindlers  themselves, 
or  engaged  in  numerous  lawsuits  with  fellow-farmers  who  have  been 
swindiea. 

The  losses  that  have  accrued  are  already  immense;  these  returns  do 
not  give  them,  except  in  a  few  instances;  it  would  require  further  time, 
and  prove  a  difficult  undertaking,  yet  it  is  claimed  that  in  some  coun- 
ties they  would  reach  $10,000.  Probably  $100,000  would  not  cover 
them  in  Ohio,  and  possibly  the  aggregate  for  all  the  States  would 
reach  several  hundred  thousand  dollars.  A  loss  of  $100  by  one  man 
is  common,  and  some  cases  are  reported  of  $1,000. 

One  of  the  early  promoters  of  the  scheme  in  northern  Ohio,  Henry 
L.  Bacon,  was  last  year  sentenced  to  seven  years'  imprisonment  in  the 
Ohio  penitentiary,  by  a  court  at  Akron,  for  forgeries  in  connection 
with  tnis  fraud.     Others  should  follow  speedily. 

The  returns  relating  to  quality  represent  invariably  that  these 
Bohemian  or  hullless  oats  are  of  inferior  quality,  not  worth  as  much 
as  ordinary  oats.  One  of  the  most  competent  judges  in  the  country — 
Mr.  Ferdinand  Schumacher,  the  well-known  oatmeal  manufacturer 
of  Akron,  Ohio — in  a  letter  to  the  Commissioner  of  Agriculture,  dated 
September  30, 1885,  makes  the  following  statements  in  regard  to  them: 

X  do  not  want  them  for  oatmeal  even  at  the  same  ppce  with  common  oats,  I  dp 
not  know  of  a  mill  anywhere  using  them  for  oatmeal,  and  I  do  not  know  of  a  farmer 
sowing  them  more  than  twice.  I  do  not  know  of  any  section  in  this  country  where 
the  experiment  with  them  has  heen  a  lucoeas.  They  have  no  standing  in  any  of  our 
grain  markets. 

Mr.  W.  S.  Walker,  chief  clerk  in  the  office  of  the  secretary  of  state 
of  Ohio,  replying  to  a  question  as  to  the  responsibility  of  one  of  the 
Bohemian  oat  companies  of  that  State,  said:  '* These  seed  men  are  a 
set  of  swindlers.  There  is  not  a  dollar  of  security  here  for  their 
bonds.  Don't  deal  with  them."  *'Our  courts,"  says  H.  Talcott, 
treasurer  of  the  Ohio  State  Grange  of  the  Patrons  of  Husbandry, 
"are  full  of  lawsuits,"  referring  to  lawsuits  growing  out  of  contracts 
made  in  connection  with  Bohemian  oats.  In  one  county  (Wyandot) 
over  a  dozen  cases  are  said  to  be  on  file  against  Bohemian  oats  a^«i:d^^ 
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As  the  name  Bohemian  is  becoming  somewhat  notorious,  we  begin 
to  hear  of  Australian  and  Russian  oats;  and  other  varieties,  or  the 
old  variety  under  other  names,  may  be  expected  to  appear.    Cases 
are  also  reported  from  a  number  of  localities  in  Ohio,  Indiana^  and 
other  States  in  which  **hulless  barley"  and  pretended  new  varieties 
of  wheat,  bearing  such  fancy  names  as  *'gold  dust,"  "Seneca  chief," 
*^red  line,"  &c.,  are  being  offered  for  sale  at  high  prices — ^the  wheat 
as  high  as  $15  per  bushel — and  upon  the  same  plan  as  has  been  fol- 
lowea  with  Bohemian  oats.     It  is  not  necessary  to  know  anything  of 
the  quality  of  the  grain  offered  on  that  plan  to  understand  tnat  these 
schemes  are  fraudulent,  because  a  plan  which  presupposes  that  the 
crop  can  be  sold  year  after  year  at  the  same  price  as  tne  seed,  when 
the  latter  is  twenty  or  thirty  times  the  ordinary  market  price  of  the 
grain,  manifests  a  palpable  lack  of  common  sense. 

AGRICULTURAL  EXPORTS  VS.  IMPORTS. 

The  exports  of  the  agricultural  surplus,  commencing  when  these 
States  were  colonies,  have  attracted  tne  attention  of  the  world,  for 
their  volume,  if  not  for  their  variety.  First  tobacco,  then  cotton, 
wheat,  and  maize  assuming  prominence  within  two  or  three  decades, 
and  meats  subsequently,  port  products  quite  early,  and  beef  later,  in 
its  "fresh"  form,  the  growth  of  a  single  decade.  Other  exports  of 
agriculture  amount  to  little.  The  bulK  and  main  value  of  all  come 
from  four  crops — cotton,  com,  wheat,  and  tobacco;  all  except  wheat 
distinctively  American  in  origin,  or  peculiar  adaptation  to  local  cli- 
mate. The  increase  since  1860  is  seen  in  the  following  figures,  taken 
from  the  official  records  of  customs: 


Yew. 

Cotton. 

BreAdstuflb. 

Tobaooo. 

PtotIsIods. 

Cattle, 

sheep,  and 

Bwine. 

Allproducti 
of 

Far 

cent 

I860 

1870   .... 

iWV .  •     •  • 

$191, 800,  RM 
29r,0S7,6a4 
211,686,006 
906,066,642 

121,423,810 

72,260,088 

268,086,fl86 

126,848,668 

115,006,647 
21.100,420 
16,870,107 
27,168.497 

$16,084,888 
80,002,806 

182,488,201 
90,626,216 

11,468, 6« 

724,988 

14,667,081 

11,963,096 

$256,500,972 
861,188,488 
086,961,091 
484,964,696 

81.  M 
79.84 
88.e 
78.8 

Cotton  has  remained  almost  stationary,  owing  to  increase  of  manu- 
facturing in  this  country.  The  increase  in  breadstuflfs  has  been  more 
than  fourfold.  The  value  of  tobacco  exports  has  almost  doubled 
Provisions'and  farm  animals  show  the  largest  rate  of  increase. 

Here  follow  tables  showing  what  products  of  agriculture  are  ex- 
ported and  what  imported,  the  difference  between  exportation  and 
importation  slightly  exceeding  $200,000,000,  or  less  than  7  per  cent. 
of  the  value  of  the  products  of  agriculture,  and  with  cotton  excluded, 
barely  balancing  surplus  and  deficiency. 
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Eocporta  of  the  products  of  domestic  agriculture. 


ArtidM. 


:oes    .... 


[ulflS 

beep 

11  other,  and  fowls . . . . , 
a1  matter: 

<»es,  boote,  and  waste 
asings  for  sausages  . . . 


.nxunber. 
....do  .. 
...do... 
.  .  do. . . 
— do... 


dosen. 

M — .  pounds. 

reaee  and  soap-stock 

[air,  and  manufactures  of 

[idee  and  skins 


loney 

lis: 

Lard gallons.. 

Other  animal do  . . . 

roTtaioDs: 

Heat  products- 
Beef  prodpots— 

Beef,  canned 

Betif,  fresh pounds. . 

Beef,  salted ; do — 

Beef ,  other  cured do — 

Tallow do. . . . 

Uuttcm do. . . . 

Olepmargarine— 

Imitation  butter , do.... 

The  oil ., do 

Pork  products- 
Bacon do 

Hams  .^ do.... 

Fork,fre«i do 

Poxk,  salted  or  cured do.... 

Lard - do.... 

Ponltiy  and  game do  ... 

Other  meat  products 

Datrr  products— 

Butter .....pounds.. 

C9Mese do.... 

ynv   

Wax.  bees* pounds . 

Wooi,nbw do.... 


Total  Tahie  of  animals  and  animal  matter . 


1  and  brsadstulIlB: 

arlcnr bushels 

iread  and  biscuit jExnmds. 

ndianeom  p bushels. 

odian-oom  meal barrels. 

►ata bushels . 

tetmeal pounds. 

Lye '. bushels 

^e  flour barrels. 

vbeat     .. .bushels.. 

<rbeatflour  ...  , barrels 

Jl  other  breadstuiZb 


Total  Talue  of  bread  and  breadstufb. 


n  and  cotton-seed  oil: 

Jotton— 

Sea  island  . pounds 

Other  unmanufactured do.. . 

Jotton-seed oil gallons 


Total  value  of  oottom  and  oottoa-aeed  ofl 

aUaneous: 

Uxx>mcom 

Yuits  — 

Apples,  dried 

Apples,  green  or  ripe.  ..  

PTMerved— 

Canned..... ...  ....  ,,, 

Other 

All  other , ..,•.,,..  , 

28  AG— '86 


pounds 
.oarrels 


1886. 


QuantiUe& 


110.065 

74,187 

1,616 

1,101 

177,504 


868,202 
807,658 


073,220 
860,228 


00,428,362 

58,008,870 

824,055 

40,910,061 

1,000,435 

026,068 
27,720,886 

869,423,351 

50,365,445 

70,740 

87,100,066 

808,788,010 


18.068,000 
01,877,285 


136,170 
8,188,060 


252,183 

16,778,850 

68, 655,433 

203,540 

5,672,604 

80,405,006 

196,725 

8,320 

57,750,200 

8,170,241 


4,618,675 

2,058,428,700 

6,240,180 


10,478,188 
744,680 


Value. 


$10,058,054 
674,207 
848,823 
148,711 
820,844 
68,581 

127,786 

700,883 

46,106 

42,187 

021,387 

407,672 

878,025 

44,735 

800,011 
218,643 


8,436,458 

0,801,011 
8,544,370 

60,503 
8,144,400 

08,062 

08,368 
8,864,064 

86,800.111 

4,741,100 

8,085 

6,110,486 

20,861,786 

28,484 

047,624 

8,068,457 
7,662,145 

255,861 
36,62« 

476,274 


107,580,458 


166,330 

725,476 

81,730,022 

858,370 

1,944.772 

755,973 

133,105 

12,738 

60,202.715 

88,442,055 

813,207 


125,846,558 


1,176,025 

808,000,617 

8,115,974 


207,201,016 


134,165 

548,434 
1,810,606 

680,428 
28,880 
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Exports  of  the  products  of  dUyme$tic  agriculture — Ck>ntinaed. 


Articles. 


Mltoellaneous— Ckmtiniied. 

Hay toM.. 

Hops pounds.. 

OH  cake  and  oU-cake  meal .do. . . . 

OllB- 

Linseed gaQons 

Other  vegetable 

Bice pounds. . 

8eeds<~ 

Clover pounds.. 

Cotton do.... 

Timothy ....do 

AJlothor     

Sugar  and  molasses— 

Molasses  and  sirup i ..gallons.. 

Sujirar,  brown ...pounds.. 

Tobacco— 

Leaf do — 

Stems  and  trimmings do 

Vegetables- 
Onions bushels.. 

Feas  and  beans do 

Potatoes .....do.... 

Vegetables,  canned 

All  other,  including  pickles. 

Wine- 
In  bottles dozen.. 

Not  in  bottles gallons.. 

Other  agricultural  products ■ 


Total  vahie  of  miscellaneous  products. 


1888. 


Quantities. 


ia,800 

18,686,661 

865,  M7, 181 

78,886 


966,811 

8,668,488 

11,796.411 

4,088,867 


8,881,988 
88,688 

881,787,180 
11,088,770 

68,811 
408,818 
484,948 


6,061 
119,066 


Vsfaie. 


IW.KB 
1,7U,« 
7,068,714 

4i,m 

41,619 
14,  id 

864.» 

lli,7SS 

176,754 

l,886«BiS 

1,116.4^ 
6,0» 

88,896,644 

88t.913 


75, 
670,161 
848,864 
100,880 
184,886 

84,818 

08,807 

^  164,181 


44,888,688 


RECAPITULATION. 

Total  value  of  animals  and  animal  matter $107,680, 

Total  value  of  bread  and  breadstuflCs 185,848,566 

Total  value  of  cotton  and  cotton-seed  oil 807,801,616 

Total  value  of  miscellaneous  products ...     44,886,968 

Total  agricultural  exports .  .,. ... 484,964.665 

Totalexports .,  ..   686,984.5» 


Per  cent,  of  agricultural  matter  . 


Imports  of  agricultural  products^  1886. 


72.8 


Products. 


Sugar  and  molasses: 

SuKar ;  . . . . 

Molasses. .  

Total  sugar  and  molaases . . . 

Tea,  coffee,  and  ooooa: 

Tea...  

Coffee 

Cocoa.  — 

Total  tea,  coffee,  and  cocoa 

Animals  and  Uieir  products: 

Cattle 

Horses 

Sheep. . .  

All  other  and  fowls 

Bristles 

Butter 

Cheese. 

Hides 

Meats — 

Preserved,  &q 

All  Other 


Value. 


$80,773,744 
6,606,670 


88,809,414 


16,080,888 

48, 672, 087 

1,793.898 


60,486,n8 


1.881, 

4.812, 

1,006, 

888, 

1.067, 

8.173, 

2.469. 

26,09U, 


766 
036 
785 
840 
137 
421 
570 
454 
287 
313 


271,618 
880,688  1 


Products. 


Animals  and  their  products— Cont'd. 

MUk ...:.... 

Oil,  animal 

Wools  

Total  animals  and  their  products 

Miscellaneous: 
BreadstuflS— 

Barley 

Indian  com 

Oats 

Oatmeal.  4 

Rye 

Wheat ...I 

Wheat  flour .  . 

AH  other  breadstuffb 

Cotton 

Farinaceous  substances 

Flax,  hempt  lute,  Ac- 
Flax 

Hemp  and  substitutes 

Jute * 

Sisal-erass,  &c 

Fruits  and  nuts «...  * 

Hay . . ; 

Hope ..;... 


Vslne. 


$71^410 

8,488 

16,749,061 


66,807,181 


7,177,887 

8;?» 

89.798 
49.817 

881,898 
6.274 
8t»,6l6 
6JX.508 
698,210 

1,678..V.8 
8,817,3:6 
8,267,t>a4 
8, 291',  45) 
17,818.369 
1,086.£SS 
444,969 
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Products. 

Value. 

Froducte. 

Vahie. 

IBioeDAiieous-Oontliiuad. 

M»Jt,  barl^ 

1887,848 

651,600 

8,047,016 
8,866,808 

170,488 

458,870 

''^^ 

87,176 

Mlaoellaneoua— Continued. 

Tobacco— leaf,  all  other 

17.708.888 

OIlSiTesetAble— 

Fixed  or  expresBed— 

Olive 

Vegetablee— 

Beans  and  peas 

686.461 

Potatoes. . .'. 

640.000 

Other 

Picklee  and  aaucea. 

&28,862 

VolatilA  or  fNNnntial   

All  other. 

004,847 

Sloe 

Winea— 

ling 

Seed 

■ 

QrouDd. .  ..1. .  r 

8,110,808 

Still  winesk- 
in casks  

Ungrotmd— 

rf  utxnem 

8,610,084 
1.810.186 

In  bottles 

f^n^^nfip  .  .            ...... 

Total  nilfcellaneofifl 

AJTotH^p 

66,767,018 

f      Tobftooo— 
Leftf— 

Suitable  for  wrappers 

BBCAPTTULATION. 

Sugar  and  molasses $86,860,414 

Tea,  coffee,  and  cocoa 60,486,718 

AnifnalB  and  their  products , . . . .    58,807. 181 

jOaoeOaneous 66,767,018 

Total  imports  of  agricultural  products 871,881,881 

Tliis  exhibit  of  agricultural  exchanges  in  a  nation  more  prolific  in 
variety,  in  forms  of  production,  and  more  abundant  in  quantity  than 
any  owier,  is  a  striking  illustration  of  the  fact  that  each  country 
practicaUjr  provides  for  itself;  that  its  surplus  is  mainly  the  accident 
of  the  adjustment  of  consumption  to  production,  and  therefore  that 
foreign  trade  must  ever  be  a  comparatively  unimportant  considera- 
tion to  its  agriculture. 

Circumstaiices,  mainly  climatologioal,  have  given  this  country  an 
advantage  in  growing  cotton  and  tobacco  which  has  amountea  al- 
most to  a  monopoly.  The  result  has  been  an  excessive  amount  of 
exportation,  favoring  our  balance  of  trade,  without  benefiting  cor- 
respondingly the  districts  of  largest  production.  This  result  was 
unnecessary,  coming  from  neglect  of  other  branches  of  agriculture 
and  from  dependence  on  other  and  distant  districts  for  supplies,  even 
for  such  bulky  products  as  hay  and  com  for  horses  and  oread  and 
meat  for  men.  This  neglect  has  reduced  the  profits  of  cotton-grow- 
ing and  stimulated  production  and  prices  in  the  regions  where  sur- 
plus grain  and  meat  are  produced.  The  benefit  might  have  been 
appropriated  mainly  hy  the  cotton-growing  districts,  had  all  neces- 
sary supplies  been  produced  at  home.  Those  farmers  who  are  acting 
on  this  simple  truth  in  farm  economy  are  advancing  rapidly  in  pros- 
perity. 

Leaving  out  cotton  from  our  listof  agricultural  exports,  $205, 085, 642 
from  $484,954,595,  the  remainder  for  the  past  year  is  $279,868,953. 
The  imports  of  suchjproducts,  mostly  foods  and  beverages,  amounted 
to  $271,821,231,  leaving  a  beggarly  balance  exclusive  of  the  cotton 
exports. 

It  is  a  short  time  since  only  one-fifth  of  the  cotton  and  one-third  of 
the  tobacco  was  respectively  the  amount  of  domestic  consumption. 
Now  one-third  of  a  much  larger  crop  of  cotton  is  required  forliome 
manufacture  and  fully  half  of  the  tobacco,  and  these  proportions 
will  be  increased  in  the  future,  to  the  great  benefit  of  growers  and 
increased  eagerness  of  foreign  buyers. 
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It  will  probably  prove  a  surprise  to  most  readers  to  find  that,  wMe 
the  princely  sum  of  $107,539,458  is  taken  for  domestic  animals  and 
their  products,  more  than  half  of  it,  to  wit^  $58,207,181,  is  paid  out 
for  animals  and  their  products  produced  m  foreign  countries,  be- 
sides a  few  millions  more  for  ocean  and  inland  transportation  and 
commissions  on  the  same  property.  The  largest  item  is  hides  ($26,- 
699,313).  Imports  of  manufactured  leather  are  nearly  $12,000,000 
more.  This  is  the  more  remarkable,  as  this  country  far  excels  any 
Euroi)ean  country  in  number  of  farm  animals  in  proportion  to  popu- 
lation. It  is  doubtless  a  further  attestation  of  the  o  bvious  fact  t|&t 
our  people  are  unusually  well  shod  and  that  the  uses  of  leather  are 
rapidly  increasing. 

Another  annual  product  which  a  million  farm  or  ranch  prcmrie- 
tors  in  the  United  States  are  engaged  in  producing  was  imported  last 
year  to  the  value  of  $16,746,081,  mostly  from  tne  South  American 
pampcks  and  Australian  sheep-walks.  £ggs,  a  food  that  could  be  in- 
creased a  hundred  fold,  are  among  the  year's  imports  to  the  number 
of  16,092,583  dozens,  costing  $2,173,454. 

The  importation  of  horses  is  a  lar^  item  of  the  past  year's  trade, 
amounting  to  $4,312,636^  and  numbering  21,062  free  of  duty  and  37,901 
dutiable.  The  animals  imported  free  are  presumably  for  tne  improve- 
ment of  breeds,  but  really  imder  the  letter  rather  than  the  spirit  of 
the  law  as  to  much  the  larger  proportion,  to  obtain  very  cheap  stock 
as  a  foundation  for  ranch  heros,  to  be  gradually  improved  by  infus- 
ion of  domestic  blood.  Thus  there  were  13,880  horses  brougnt  from 
Mexico  last  year,  "for  breeding  purposes,"  costing  $7.49  each.  The 
real  importation  for  improvement  included  5,288  from  Canada,  at 
$224.45  each;  1,123  from  France,  at  $549.93;  698  from  Great  Britain, 
at  $512.46;  and  a  few  from  other  European  countries.  The  intro- 
duction of  Mexican  bronchos  reduces  the  average  of  animals  im- 
Sorted  free  to  $110.19.  The  dutiable  horses  were  mainly  21,908  from 
exico,  valued  at  $9.40  each,  and  15,854  from  Canada,  at  $111.19. 
The  average  of  the  dutiable  horses  was  $52. 55.  The  exports  of  horses 
amounted  to  only  $348,323;  in  number  1,616,  averaging  $216  each. 

TRANSPORTATION  RATES. 

In  the  monthly  statistical  reports  are  published  current  freight  rates 
of  railway  and  steamship  transportation  companies,  to  which  the 
reader  is  referred  for  details  of  changes  in  rates  of  transportation. 
These  are  the  regular  schedules,  but  cannot  indicate  fully  the  rates 
actually  charged,  on  account  oi  the  special  contracts,  reoates,  and 
other  favors  to  individual  shippers,  which  are  private  and  confi- 
dential. 

In  this  report  there  is  room  only  for  a  sample,  scarcely  a  synopsis, 
of  the  rates  published,  sufficient  to  show  the  prices  of  the  season  for 
a  few  principal  products  by  lakes  and  canal,  and  also  by  rail,  from 
Chicago,  by  one  of  several  lines,  and  from  New  York  to  Liverpool  by 
a  single  line  of  several  regularly  reported  in  the  monthly. 
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ud  freighi  on  wheat  and  com  from  Buffalo  to  New  York  during  the  eeaaon  of 

1884, 1885,  and  1886. 


I>ftte. 


^  T... 
•  10  . . . 
'  17... 
'  24... 
'  81... 
e  7... 
el4... 
eSl... 
e9B... 
r  6... 
r  It... 
r  10 .  •  - 
r  «... 
nut  2. 
nut  9. 
nut  16, 

■  m 


1884. 


S 


4 

it 

i! 

S* 

I! 

4 
4* 


I 


8 
8* 


1886. 


i 


4k 

2* 

r 

3 

8 

3 

8* 

8* 

2* 

?♦ 
8* 


4 
81 
8 
3 


5H 
8 

8* 


1886. 


I 


5* 
5* 
6* 

i 
,St 

8» 

4 

5 

41 

6 


6i 

6 

4 

4i 

8 

8J 

8^ 

8i 

8i 

4 

4* 

4i 

4i 


Data. 


August  S8 

August  80.... 
September  6 . 
September  18 
September  90 
September  27 
October  4 , . . . 
October  11 . . . 
October  18  . . . 
October  26... 
November  1 . . 
November  8. . 
November  16. 
November  82. 
November  24. 


ItXMi 


i 


4* 
4J 

5 

4* 
41 

4* 

It 

5 

5* 

6t 

4i 

4 

4* 

6* 


e 

8 


4 
4| 

4i 

Jt 

4* 

? 

4^ 
4\ 

4i 

8t 

4i 


1886. 


4 

4J 
4 

s* 

8f 

8» 

81 
4 

5 

5} 
G 

It 

41 


e 

6 


8i 
8* 

it 

8* 
4| 

5* 
51 

4i 
4 

4i 


1886. 


6 

? 

6* 

6 

6f 

6 

5 

6 

6t 

6J 

6i 

4* 

41 

61 


I 

!! 

6* 
6 
6* 

^ 

6i 
4* 
4* 

5f 
6 

4i 
4i 
6 


t-Whe&t 
Com.. 

k-Wbeat 
Ootp .. 

(—Wheat 
Oom.. 


Hay. 

i 

June. 

July. 

August. 

Septem' 

Octo- 
ber. 

8.8 

8.4 

8.6 

4.2 

4.7 

6.0 

8.4 

8.1 

8.2 

8.8 

4.2 

4.4 

4.8 

8.2 

8.0 

8.7 

8.6 

4.1 

8.8 

8.0 

2.8 

8.4 

8.3 

8.7 

6.8 

8.8 

4.0 

6.8 

G.1 

6.4 

6.2 

8.4 

8.6 

4.8 

6.6 

4.0 

Novem- 
ber. 


4.7 
4.2 
4.4 
4.0 
6.2 
4.8 


ke  freight  on  wheat  and  eomfrom  Chicago  to  Buffalo  during  the  season  of  1884, 

1885,  and  1886. 


Date. 


r7... 
ri4.. 
ra.. 
r8i.. 

ie7  ... 
iel4... 
16  22... 
ie80... 
f7  ..., 
fU... 
Vf»... 
VZl... 
piirt7. 
pMtM 


1884. 


2i 
2 

2k 

2 
2 
2 

u 

1* 


2 

? 

1* 

u 

2 

P 

u 

u 
If 

H 

u 

u 


1886. 


9 

U 

u 
u 

H 
U 
U 
2 

H 
U 
U 
2 

u 


Avarage. 


I 


? 

U 
U 

u 
u 
u 
u 

2 

u 

u 
n 


l~Wheat 
Com.. 

^Wheat 
Com.. 

I-Wheat 
Oom.. 


1886. 


I 


8J 
8f 
2* 
2| 
2f 
2* 

it 
it 
I* 

3 
8 


I 


8 

8* 

2i 

2* 

2i 

2 

8 

8 

2 

2i 
8 

2f 
2J 
21 


May. 


2.2 
2.0 
2.1 
1.8 
8.1 
2.8 


Date. 


August  22 

August  80 

September  7 

September  14 

September  22 

September  80 

October  7 

October  14 

October  22 

October  81 

November  7 

November  14 

November  22 

November  29 , 

■ .  ■  •       •  .   'II 


June. 


2.2 
2.0 
1.4 
1.8 
2.8 
2.6 


July. 


2.0 
1.7 
1.6 
1.8 
2.8 
2.6 


1884. 


2 

2} 

2f 

2 

2 

H 

H 

U 

U 

2i 

21 

? 

2* 


1* 

2 

2^ 

H 
U 
U 
U 

n 

u 

2 

2k 
2 
2 
2 


1886. 


2 

u 

u 
u 
u 

2 
2^ 

s» 

8* 

81 

8 

2 

8f 


I 


u 
u 

H 
U 

u 
li 
u 

21 

I 

31 
8 
2 
81 


1886. 


I 


J* 
81 

5* 

41 

4 

41 

41 

5 

i» 

41 

41 
41 

41 
61 


8 

81 

6 

J* 

it 

41 
41 

41 
4 

Jt 

4 
6 


August 


1.9 
1.6 
1.9 
1.6 
3.8 
8.0 


Septal 
ber. 


tarn- 


2.1 
1.9 
1.7 
1.4 
4.6 
4.4 


Octo- 
ber. 


2.0 
1.6 
2.8 
2.2 
4.7 
4.4 


Novem- 
ber. 


2.8 
2,1 
8.0 
2.8 
4.6 
4.4 
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REPORT  OF  THE  00MMI8SI0NBB  OF  AQRICULTURE. 


Rates  from  Chicago  to  New  York  upon  certain  products,  as  reported  by  the  leuend 
trunk  lines  upon  the  Ist  day  of  each  month  fqr  the  years  1884,  1885,  and  1886. 


▲rtlclM. 

— 

February— 

Haroh- 

- 

Aprfl- 

f 

1884. 

1886. 

1886. 

1884. 

1888. 

1886. 

1884. 

1885. 

1886. 

1884. 

1866. 

m. 

Cattle,  O.L....per 

100  lbs. 

10  60 

10  40 

10  25 

fOOO 

10  40 

10  85 

10  60 

10  40 

$0  85 

$0  00 

$0  40 

»» 

Hones,  C.  L 

.do. ... 

60 

GO 

60 

60 

60 

60 

60 

60 

60 

60 

r  eo 

81 

Sheep,  C.  L 

,  .do.... 

60 

60 

96 

60 

60 

86 

60 

60 

45 

00 

60 

« 

Hogs,  C.  L 

.  .do. .. . 

86 

80 

80 

85 

80 

80 

85 

80 

80 

90 

86 

» 

Preawdbeef,  C.L 

..do.... 

64 

70 

m 

64 

70 

48i 

64 

70 

65 

64 

70 

« 

Qraln,  C.  L 

..do. ... 

ao 

86 

85 

80 

95 

86 

80 

95 

96 

16 

80 

« 

Flour,  C,L 

..do.... 

80 

86 

95 

80 

96 

85 

80 

25 

95 

ao 

80 

« 

Potatoes,  0.L 

.  .do. .. . 

86 

80 

85 

86 

80 

95- 

85 

80 

95 

90 

80 

« 

Tobacco,  C.L 

..do. ... 

87i 

S7i 

88 

87i 

88 

88 

a7i 

89 

88 

«7i 

88 

» 

Lard.  C.  L 

.  .do 

86 

80 

80 

85 

80 

80 

85 

80 

80 

90 

86 

K 

Pork,  C.  L 

..do. ... 

86 

80 

80 

85 

80 

80 

85 

80 

80 

80 

85 

» 

Wool,  0.  L 

..do.... 
..do.... 

86 
86 

60 
85 

60 
85 

85 
85 

60 
88 

60 
80 

86 
86 

GO 
88 

00 
80 

85 
80 

60 

8i 

10 

Lumber,  C.  L 

m- 

Articlea. 

Blay- 

Judo— 

July- 

August— 

1884. 

1885. 

1886. 

1884. 

1885. 

1886. 

1884. 

1885. 

1886. 

18B4. 

1885. 

18B6. 

Cattle,  C.L.... per 

100  Ihs. 

10  00 

10  40 

10  85 

10  60 

10  80  10  86 

10  80 

$0  96 

$0  85 

$0  80 

$0  86 

$0  85 

Hones,  C.L 

.  .do. ... 

60 

60 

60 

60 

60 

60 

60 

00 

60 

60 

60 

QO 

Sheep,  C.  L 

.  .do. . . . 

60 

60 

46 

60 

IS 

45 

40 

40 

45 

40 

40 

« 

Hoga,C.L 

..do — 

80 

86 

80 

90 

80 

25 

90 

80 

80 

25 

80 

Dressed  beef, C.L. 

.  .do. . . . 

04 

TO 

65 

48 

70 

06 

48 

434 

G5 

48 

48i 

6S 

Grain.  C.L 

..do 

16 

90 

S5 

16 

90 

95 

90 

15 

85 

85 

20 

a 

Flour,  C.  L 

..do — 

16 

80 

26 

15 

90 

86 

SO 

15 

25 

86 

90 

K 

Potatoes,  C.L 

.  .do. . . . 

80 

26 

26 

90 

96 

26 

95 

25 

25 

80 

85 

86 

Tobacco,  C.  L 

Lard,  C.L 

..do 

27i 

28 

88 

»ri 

28 

88 

274 

28 

88 

m 

94 

88 

..do. ... 

90 

96 

80 

90 

25 

80 

25 

95 

80 

80 

86 

80 

Pork,  C.L 

i.do.... 

80 

96 

80 

90 

95 

80 

95 

95 

80 

80 

25 

80 

Wool,  C.L 

..do.... 

86 

60 

60 

85 

60 

60 

86 

GO 

GO 

85 

60 

60 

Lumber,C.L 

•  «C10. ... 

80 

80 

25 

80 

80 

85 

80 

80 

85 

80 

80 

86 

ArtkdM. 

September— 

October— 

November— 

Deoember- 

1884. 

1886. 

1886. 

1884. 

■ 

1886. 

1886. 

1884. 

1885. 

1886. 

1884. 

1886. 

1888. 

Cattie.C.L per 

•100  lbs. 

10  80 

10  86 

10  85 

10  90 

$0  25 

f0  85 

10  90 

$0  95 

$0  85 

$0  20 

$0  85 

|0S 

Horses,  C.  L 

.do — 

60 

60 

60 

60 

60 

60 

60 

GO 

60 

60 

60 

m- 

Sheep  J[).  L 

Hogs.  C.L 

..do.... 

40 

40 

45 

40 

40 

45 

40 

40 

45 

40 

40 

e 

..do.... 

80 

86 

80 

80 

96 

80 

80 

95 

80 

80 

80 

80 

Dressed  beef,  C.L. 

..do. . .. 

88 

48i 

65 

89 

48^ 

66 

89 

4Bi 

65 

88 

48f 

65 

Grain,  C.L 

..do.... 

96 

80 

96 

95 

90 

86 

95 

90 

85 

85 

85 

95 

Flour.C.L 

.do 

86 

80 

96 

95 

90 

d5 

95 

90 

•     95 

95 

85 

85 

Potatoes,  0.L 

.do.... 

80 

88 

85 

80 

95 

85 

80 

85 

25 

80 

85 

86 

Tobacco,  C.  L 

Lard,C.L 

.do 

27i 

88 

88 

m 

98 

88 

«rk 

98 

88 

^\ 

88 

88 

.do. .. . 

80 

96 

80 

80 

25 

80 

80 

95 

80 

80 

80 

80 

Pork.  C.L 

Uimber,C.L 

.do 

80 

96 

80 

80 

25 

80 

80 

95 

80 

80 

80 

80 

.do 

.do.... 

86 
80 

60 
80 

60 
85 

85 
80 

60 
SO 

60 
85 

85 
85 

60 
85 

60 
80 

85 
85 

60 
85 

45 
80 

Average  cost  per  bushei  for  transporting  wheat  from  New  York  to  Liverpool,  from 

1866  to  1886,  iJ   "     " 


inclusive. 


Yean. 


1866 
1867 
1868 
1860 
1870 
1871 
1872 
1878 
1874 
1875 
1876 


Steamer  rates. 

SaUing-yessel 
rates. 

Pence. 

4.74 
5.18 
7.18 
6.40 
5.78 
8.16 
7.64 
10.66 
9.08 
8.07 
8.08 

CenU. 
9.48 
10.86 
14.86 
18.96 
11.66 
16.82 
15.98 
91.19 
18.16 
16.14 
16.04 

Pence. 

OenU. 

9.91 
7.88 
7.18 
7.64 

19.88 
15.66 
14.84 
15.88 

Tears. 


1877 
1878 
1879 
1880 
1881 
1882 
1888 
1884 
1885 
1886 


Steamer  rates. 


Pence, 
6.96 
7.61 
6.80 
5.86 
4.08 
8.87 
4.54 
8.40 
8.60 
&46 


OenU, 

18.86 

15.89 

19.40 

n.76 

8.16 

7.78 

9.06 

6.80 

7.90 

6.88 


Safling-ve 
rmes. 


Pence. 
6.76 
7.00 
5.90 
5.10 
4.7S 


6.95 
5.00 


Cente. 
18.68 
1418 
11.80 
10.90 
9.60 


18.00 
10.00 
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The  following  are  the  prices  paid  for  carrying  grain  from  New  York  to  Liverpool 

during  the  years  1884,  1885,  and  1886. 


Months. 

1881 

1886. 

1886. 

8.85 
8.84 
1.66 
1.77 
1.86 
8.06 
4.71 
4.68 
8.00 
4.00 
6.7» 
6.87 

Oentt. 
4.70 
4.48 
8.18 
8.54 
8.50 
6.16 
9.48 
0.86 
6.00 
8.00 
11.58 
18.74 

6.00 
4.60 
8.00 
4.00 
8.60 
8.00 
8.75 
8.00 
8.50 
4.00 
4.00 
8.00 

Oentt. 
10 

I 

8 
7 
6 

? 

7 
8 
8 
6 

I^tnct, 
8.75 
8.60 
8.60 
8.60 
4.00 
4.00 
8.00 
8.00 
8.00 
4.00 
4.86 
4.60 

06Ht9, 

7k 

i^hniarr 

6 

S^  '  Y"'^ 

tCamh 

6 

Aprfl 

7 

Mat :......:;::: ::;.......:: 

8 

June , 

9 

July 

6 

\ngt\ft 

4 

S4pl«mber 

6 

Octobo: 

8 

NoTambsr 

8i 

Deofonber 

r 

Inman  Line^New  York  to  Liverpool. 


February— 


AxtlclM. 


Wheat per  bushel. 

Owm .* do 

Vlour perbbl. 

Hour  (InsadDD.p.  Mioiba. 

Bacon .do. . . . 

iMtd do.... 

CSieese do. ... 

Beef pertleroe. 

Pork perbbl. 

Hops per  lb. 

Tooaooo perbhd. 

Lard  On  small  paduures) 

.DwMiOibs. 

Tobaooo  ^n   cases) 
per  40  cu.  ft. 

Measurement  per  ton 
..  «>cu.ft. 

Piima^.  .per  cent. . 


Maroh^ 


1884. 


$0  04 
04 
86 

840 

860 


8  60 

4  80 
78 
48 
OOJ 

600 

480 

4  80 

8  60 

to 

600 


1885. 


10  06 

06 

48 

860 

800 


8 
4 

6 
4 
4 


60 

80 

60 

46 

00| 

40 

80 

80 
80 


1886. 


10  05 

05 

86 

840 

800 


800 

480 
60 
86 
OOf 

490 

490 

860 

iaoo 

>to 
H80 


Apra- 


1884. 


1886. 


$0  04  $0  08 


04 
94 

1  80 

800 


800 

490 
48 
80 
00| 

600 

480 

480 
8  60> 
toS 
OOOS 


08 
43 
8  6() 

490 


480 

640 
84 
60 
OOf 

640 

640 
480 
4 


8o5 


1886. 


$0  06 

08 

48 

860 

480 


480 

000 
84 
60 
001 

480 

600 

4  90 

to 
600 


Artidee. 


Wheat per  bushel. 

Com do 

Flour .per  bbl. 

Flour  (In  sacks) .  p.  8;940  lbs . 

Bacon do.... 

Lard do.... 

Cheese do 

Beef per  tierce. 

Pork ^perbbl. 

Bops per  lb. 

Tobacco perhhd. 

lArd  (in.  small  paolouses) 

per  8,94(ribs. 

Tobacco    (^n  cases) 

per  40ou.  ft. 

Jfeasurement  per  ten,  40 

cubSo  feet 


Primage. .per  cent. 


May-- 


1884. 


$0  06 

08 

94 

1  80 

940 

840 

860 

48 

86 

001 

640 

860 

860 

4 


»1 


1886. 


$0  07 
07 


8 


48 
10 


480 


80 
00 
84 
60 

40 


600 

480 

4  90 

to 

6  00 


1866. 


10 


08 

08 

43 

80 

80 

80 

00 

84 

00 

OOf 

80 


600 

490 

8  60 

to 

480 


June— 


1884. 


to 


8 

4 
4 
8 


7  80 

4  80 

4  80 

to 

600 


1886. 


06 

$0  06 

06 

06 

86 

86 

40 

800 

80 

860 

20 

860 

40 

600 

78 

78 

54 

48 

OOf 

00| 

00 

480 

10 


600 

480 

860 

to 

600 


1880. 


10 

10 

84 

60 

00 

00 

40 

06 

78 

OOf 

80 


780 

480 

8  60 

to 

480 


July- 


18»i 


$0  07 
07 
86 

3  00 


90 
80 
40 
84 

eo 

01 
00 


840 

6  40 

48U 

to 

600 


1886. 


$0  05f$0 

05f 

86 
SOO 
860 
8  60 

7  ao 

60 
48 
OOf 
480 


6  00 

4  80 

8  00 

to 

4  80 


1886. 


06 
06 
48 

60 

80 

80 

90 

84 

48 

OOf 

80 

80 


490 
8  60/ 
to  } 
4  80i 


August— 


1884. 


|0 


11 
11 
60 
90 
90 
90 
OO 
80 
84 
01 
60 


640 
6  00 
600 


188C. 


$0  0C 
06 
48 

3  (k) 
8  60 
8  00 
7  80 

73 
64 
OOJ 
480 

600 

490 

4  8o| 


18S0. 


80  04 
04 
30 

2  4<) 

3  m 
3  60 
8  00 

60 
48 
OOf 
490 

480 

860 

860 

to 

480 


440 


RBPORT  OF  THB  COMMISSIONER  OF  AGRICTTLTTTRB. 


Inman  Line— New  York  to  Xtverpool— ContinaecL 


Articles. 


Whoat per  bushel. 

Com do. . . . 

Flour per  bbl. 

nour<in  sacks). p.lC2401b6. 

Bacon do — 

Lard do 

Cheese do 

Beef per  tierce. 

Pork per  bbl. 

Hops per  lb. 

Tobacco .per  hhd. 

Lord  (in  small  packages), 

,....  per  2^M>\\m. 

Tobacco  (in  cases). 

per40cu.it 

Measurement  per  ton,  40 

cubic  feet 


Primage,  per  cent.. 


September— 


1884. 


10  06 
06 


8 
4 

4 


42 
00 
80 
80 

600 
96 
78 
01 

540 

GOO 
480 

4 


-1 


1885. 


10  07 

ao 

8  00 
20 
20 
20 
72 
48 
00} 

420 

600 

480 

8G0 

to 

480 


1886. 


10 


05 

05 

86 

40 

00 

00 

80 

00 

42 

OOi 

20 


480 

80O 

800 

to 

480 


October— 


1884. 


10  06 

06 

48 

8  00 

600 

U  00 

7  20 

1  06 

84 

01 

720 

720 

480 

480 

to 

600 


1885. 


4 

4 
7 


10  06 
06 
48 

8  60 
80 
80 
20 
84 
60 
00( 

480 

600 

480 

800 

to 

480 


1886. 


K) 


06 
08 
48 
60 
80 
80 
00 
84 
60 

60 


600 

480 

420 

to 

4  80 


NoTember— 


1881. 


K) 


10 

10 

60 

90 

00 

00 

20 

06 

84 

00} 

20 


790 

600 

4  80j 

to 

6  00 


1886. 


K) 


06 

06 

60 

60 

20 

20 

00 

82 

96 

00( 

00 


840 
480 
4 


H 


1886. 


10 


6 


Deoember- 


1864. 


06i|0 

08* 

48 

60 

00 

00 

20 

96 

72 

00} 

00 


7  20 

480 

8  60J 
to  y 

4  80 


6 
9 
9 
10 
1 
1 


14 

14 

72 

00 

60 

60 

80 

68 

90 

00} 

20 


10  80 
600 
6  00^ 


1885. 


tP 


06 

00 

36 

00 

OOl 

00 

20 

08 

72 

001 

80 

20 


4  80 

S60 

to 

480 


1886. 


9m 

m 
« 

3« 
600 
600 
7» 
lOB 
84 

600 

7» 

480 

4» 

to 

480 


FOREIGN  TRADE  OF  SOUTH  AMERICA. 

The  extent  of  the  South  American  continent,  its  vast  areas  of  pro- 
ductive lands,  and  its  proximity  to  the  United  States  are  consiilera- 
tions  that  affect  not  only  our  future  trade,  but  our  agriculture.  Its 
condition  hitherto  is  like  that  of  North  America  at  the  time  of  onr 
Revolutionary  war;  its  practically  illimitable  areas  unoccupied,  ex- 
cept very  sparsely,  if  not  by  an  aboriginal  population,  by  a  Spanish- 
Indian  element  almost  equally  intractable  and  inefficient  as  subduers 
of  nature  to  the  uses  of  man.  A  small  sprinkling  of  European  inuni- 
gration  has  given  whatever  of  progress  nas  been  made,  ^ut  a  new 
era  is  dawning.  Immigrants  are  of  late  pouring  into  the  temperate 
zone,  especially  into  the  Argentine  Republic,  from  Italy,  Spain,  and 
other  countries  of  Southern  Europe,  literally  by  millions,  bringing 
money,  agricultural  implements  (the  more'enterprising  ordering  ^em 
from  the  manufacturers  of  the  united  States),  knowledge  of  modem 
agricultural  methods,  and  a  good  degree  of  enterprise  and  ambition. 
Tne  rapid  extension  of  railroads  opens  up  new  lands,  on  which  agri- 
cultural colonies  are  located,  and  wheat,  nax,  and  other  products  are 
already  largely  growHj  and  seeking  export. 

From  this  immigration,  railroads  connecting  the  fat  pampas  with 
salt-water  navigation,  ana  the  enticing  cheapness  of  these  productive 
lands,  a  competition  with  our  meat  and  wheat  and  wool  may  become 
more  serious  than  any  heretofore  suffered.  India  is  populous  and  im- 
enterprising,  with  old  and  worn  soils,  sending  only  5  to  15  per  cent, 
of  her  wheat,  and  liable  in  any  year  to  need  it  all  to  save  her  people 
from  famine.  The  Argentine  Republic  has  a  virgin  soil,  few  people 
to  feed,  and  can  soon  send  50  to  75  per  cent,  of  wheat  produced  to  for- 
eign coimtries.  India  plows  with  a  stick  and  thrashes  with  the  hoof 
of  oxen;  the  Argentine  Republic  and  Chili  are  moving  for  the  best 
steel  plows  and  tne  finest  American  reapers  and  thrashers.  Our  com- 
petition in  wheat  is  to  be  serious  with  South  America,  when  appre- 
hensions of  Indian  competition  yield  to  pity  for  her  f amine-stncken 
people. 
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The  external  commerce  of  South  America  is  increasing  rapidly. 
Chili  has  nearly  doubled  her  volume  of  trade  in  ten  years.  In  round 
numbers  the  advance  from  1874  to  1883  inclusive  has  been  from 
$32,000,000  to  $73,000,000  in  exports,  and  from  $35,000,000  to  $50,000.- 
000  in  imports.  The  increase  m  exports  has  been  all  in  the  last  half 
of  this  period,  making  the  f avoraole  balance  of  trade  a  source  of 
national  prosperity.  In  the  Argentine  Republic  the  advance  in  ex- 
ports for  the  same  period  has  been  from  $41,000,000  to  $66,000,000, 
and  of  imports  from  $34,000,000  to  $91,000,000.  The  agricultural 
implements  and  other  merchandise  brought  into  the  countrv  recently 
by  immigrants  as  a  part  of  their  working  capital,  and  paid  for  from 
money  brought  with  them  from  other  countries,  does  not  represent 
indebtedness.  This  increase  is  all  since  1881,  as  the  imports  of  1884 
were  not  exceeded  in  a  single  year  until  1882,  when  an  increase  of  70 
per  cent,  resulted  in  three  years.  Uruguay  shows  an  increase  also 
from  $15,000,000  to  $24,000,000  in  exports  and  from  $17,000,000  to 
$20,000,000  in  imports.  Other  countries  have  made  variable  rates  of 
advance,  the  exact  data  for  which  are  not  at  present  available. 

The  United  States  has  as  yet  only  a  small  snare  in  this  commerce. 
Great  Britain  has  encouraged  and  ordered  the  establishment  and  sup- 
port of  steamship  lines  and  fostered  railroad  communication,  and 
furnished  capital  for  industrial  development  of  these  countries, 
esi)ecially  the  Argentine  Republic  and  Cnili,  and  therefore  controls 
their  trade.  The  Liondon  Statist  claims  for  this  development  a  prom- 
inent place  in  the  consideration  of  British  commercial  circles,  "as 
the  bulk  of  the  public  debt  of  those  States  is  held  in  this  country,  and 
as  British  capital  has  built  and  supplied  the  material  of  all  the  rail- 
ways finished  and  in  course  of  construction,  as  well  as  for  nearly  all 
other  industrial  undertakings  in  the  Argentine  Republic  and  Uni- 
guay." 

Our  trade  with  all  South  American  countries  in  the  year  ended 
June  30,  1885,  included  a  value  of  $65,289,956  in  imports,  and  less 
than  half  as  much  in  exports,  or  $27,734,857.  Of  the  imports,  the 
larger  part,  or  $45,263,660,  were  from  Brazil,  and  included  406,714,346 
pounds  of  coffee,  worth  $30,346,792.  Thus  we  pay  more  for  Brazilian 
coffee  than  the  value  of  all  exports  to  South  America,  and  discredit 
the  commercial  fallacy  that  all  trade  is  barter,  and  that  one  country 
will  not  buy  the  goods  of  another  unless  it  can  sell  its  surplus  prod- 
ucts in  liauidation  of  the  bill  to  that  particular  country. 

The  following  statement  of  our  trade  in  1885-'86  is  from  the  official 
records  of  the  Bureau  of  Statistics  of  the  Treasury  Department: 
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ImporiM  qf  the  United  Stateefram  Soufh  America  in  188e^'86. 


Articles. 


Ooooft 

Coffee 

Cotton,  And  manufaoturee 
of 

Ouano 

Fruits,  todudtn^  nuts 

Hides  Snd  sktoStOtber  than 
fur  skins 

India-rubber  and   gutta- 

cnide 

cUre  and  otbfer 

llnaeed,   iSazseed, 
and  other 

Susar  and  molasses 

ToDacoo.  and  manufact- 
ures of  

Wool,  raw,  and  manufact- 
ures of 

Wood,  and  manufactures 
S7. 

Hair 

Paper-stock,  crude 

Feathers  and  flowers ...... 

Cinchona 

Furs,  and  manufaoUves 
from 

Hats,  bonnets,  Ac 

Iron,  steel,  and  manufact- 
ures of  

Soda 

Ivory 

Dre-woods,  and  extracts 
of  ..TrT; 

Fertilixers 

Copper 

▲Ifotharartlolss 


Total 


DoUan. 


2,74fi,m 


274, 7M 


1,496 

801,066 

787 

86,818 


06,  DM 


98,788 


106,914 


196. 9«8 


DoUart. 
914,981 
96,884,160 

15 


141,9071 

9,968,001 

6,804,689 
16 

1.068 
6,606,607 


161,064 

68,146 
107,110 


768 
110 

786 

ii,ero 

90,840 


601 
15,170 


10 
110,648 


6,099,84641,007,689 


Dottan, 


91,410 


186,441 


188 


100 


6 
068,099 


88,005 


1,189,845 


6 


DoUara 
06,7r5 
660,601 

874 


807,906 
1,980,0188,004.046 
841,061 


1,618 

88 

866 

85,896 


1,689 

60 

31,890 

156 
18r 

1,827 

87 

196,568 

8,871 


91,698 
08,688 


DoUar$. 


DoOart. 

108,515 

14,906,480 


1,886,000 


900,699 

660 

10,604 


6,800 


190,179 


147,460 


88,661 
600 

91,011 


DM 


16,660 

18,706 

47 

27 

1,001 

9,548 


16,818 


14,000 
99,094 


1801 
46,141 


8, 006, 081 4, 095, 848  6, 701,681 4, 088, 8Di  66, 878,4n 


DoOan 
088,688 


DoOori. 
054,1M 


0,67681,961,^7 
778 
"8,460 
481,ff7811,0Q0,M 


888,946 


1,006,984 


», 


1,1« 

89,8(1 

469,  m 


IDi 

6 

TO 


0,687 


97 

6,706 

660,886 

1.661 

411 


975,  on 

7,411,944 


8,884,8i 

168,808 
678,978 

8,918 


48,719 

108,491 
97,  la 

61.7S 

t8Q9,006 

149,798 

48,866 
90.416 


117 
146,680      78l»,« 


These  imports  are  comparatively  uniform  from  year  to  year.  In 
the  past  year  (1885-'86)  the  value  is  $65,876,425,  a  verv  small  increase 
over  the  previous  year.  All  coimtries  except  Brazil  and  Venezuela 
show  increase,  and  the  decline  in  these  is  due  to  decreased  value  of 
coflFee  rather  than  diminished  quantity.  The  importation  of  1884r-'85 
amounted  to  406,714,346  pounds  from  Brazil,  averaging  about  7.5 
cents  per  pound;  in  the  past  year  392,068,002  pounds,  at  about  6.7 
cents  -per  pound.  Seven-eighths  of  all  the  coflFee  imported  comes 
from  South  America.  The  sugar  from  Brazil  was  valued  at  2.5  cents 
per  pound.  The  value  of  the  importation  of  the  previous  year  was 
2. 1  cents  per  pound. 

The  increase  of  wool  imported  is  large,  from  $1,687,109  in  1884-'85 
to  $2,834,828  in  1885-'86.  The  main  increase  is  from  Uruguay,  and 
is  caused  by  a  reduction  in  value  of  clothings  wool  from  14.3  cents  to 
10.6  cents,  which  had  the  effect  of  increasing  receipts  from  2,123,- 
040  to  12,362,329  poimds.  Most  of  the  receipts  from  the  Argentine 
Republic  were  classed  as  carpet  wools,  and  valued  at  9.6  cents  and 
9.4  cents;  a  slight  decrease,  accompanied  by  a  slight  increase  in  quan- 
tity from  9,851,121  to  10,456,556  pounds. 

It  will  be  seen  that  the  imports  from  Brazil  are  mainly  coffee,  rub- 
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«r,  and  Bugar;  of  the  Arsfentine  Repnblio,  hidea  and  wool;  Chili, 
oda  and  wool;  Colombia,  hides,  coffee,  rubber,  and  cinchona;  Uru- 
iiay,  hides  and  wool;  Venezuela,  coffee  ftnd  hides,  Coffee  repre- 
snts  half  the  value  of  imports;  hidee,  one-sixth;  su^ai*  and  india- 
ubber  each  over  one-tenth;  wool  and  soda,  some  millions  of  dollars, 
nd  the  other  articles  a  comparatively  small  amount.  The  large 
.em  In  the  column  for  "Other  countries,"  $050,886  is  for  42,367,498 
ouads  nitrate  of  soda,  and  is  from  Peru. 


J&cporU  to  3Mlk  Amerka  in  18B4r-'e6  and  1886-'Be. 

CoodMm. 

IBS*-*. 

1E«^«. 

DomMtla. 

ToMtga. 

TotaL 

DoQMtie; 

vmifa. 

ToUL 

sr"^"^ 

•SiffiS 
■•B;S 

"Si 

1g 

S.8fiS 

i:*4B 

SOI 

wa 

i 

m 

*w'*re 

1 

'sin 
eis 

^1 

M 

i 

i 

Si 

4,  HI 

S8.«aT,]Sl 

m.tm 

SB,K7,aM 

Among  the  products  of  our  agriculture  exported,  as  above,  during 


Among  the  products  of  our  agriculture  expoi 
TO  years  past  the  followiug  are  the  principal: 


do... 


ei.aeo 

i.aiM 

Tsa.iu 


Total  tor  South 


WW 

, 

m 

» 

m 

T 

m 

Mi 

1,1** 

The  exports  of  agricultural'  implements  to  South  America  were  as 
ollows: 


OouatrlM. 

mt-ta. 

1886-'8». 

Ban.  hK- 

1890, BIS 
U,B18 

1 

ESft 

"I 

BS8,8» 

Textile  manufactures,  lumber,  carriages,  and  other  products  o 
tustry  comprise  the  other  exports  to  South  America. 
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ABGENTINB  BBPITBLIC. 

The  following  table  is  a  statement  of  the  ■volume  of  trade,  the  total 
value,  including  bullion  and  specie,  of  imports  for  home  coosoiDp- 
tion  and  exports  of  domestic  produce  for  each  year: 


Import*. 

Export! 

T«M«. 

..]5r,™ 

Doom. 

n.s;su 

DallHI. 

IG.ttl.OOO 

M.  009,  an 

Hi 

<S.  100.000 
CO,  HI,  000 

SSffi 

llF,Wt.000 
W.SH.00O 

km;  000 

«;  080, 000 

s,ts 
ss 

w;oM 

000 

The  foUowing  statement  of  exports  of  hides  and  skins  from  the 
Argentine  Bepublic  is  made  on  the  authority  of  Consul  Baker  for 
the  latest  yeais  reported: 


Antokii. 

un. 

1881 

QuantKj- 

Value. 

QuuUtr. 

VlfaM. 

SK^-St^tSJ^ 

™^- 

■«:a 

sa'So 

MO 

1 

1 

i 

MB 

1 

Btt 

11 

do... 

OOBt«kln» 

■■:::^S;;; 

'.«".«« 

■TH 

The  total  values,  including  bullion  and  specie,  of  imports  for  home 
consumption  and  exports  of  domestic  produce  for  each  year  are  as 
follows: 
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The  total  valnes,  including  Irallion  and  specie,  of  imports  for  home 
consumption  and  exports  of  domestic  produce  for  each  year  are  as 
follows: 


taportt. 

Btport*. 

y«ttn. 

rSSl 

Ddlan. 

r& 

Don™. 

M,«S.O00 

f|:S 

^:?S;S! 

JIS.MI.OOO 

34,517.i7» 

s 
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The  distribution  of  the  trade  of  the  Argentine  KepnhHc  for  1884 
was  as  follows: 


ImiKMi. 

E>p«U. 

Oomui^ 

D»d^«i    DoUim 

Otrmaar 

■>T,ooa 

IBS 

SffiSS 

4.G*T.UD 
■,eB7,10B 

iiSffi 

B,  484,  MB 

,13S 

III 

tgffi 

x|o«2|ooo 

HiOQO 

"W  OM  000      HO  7W  OJO 

This  table  shows  that  Great  Britain  supplies  the  Argentine  Repub- 
lic with  about  one-third  of  its  needed  merchandise,  and,  notwith- 
standing this  prominence  in  its  trade  and  control  of  its  land  and 
water  avenues  of  transportation,  t^es  less  than  one-fourth  as  large 
a  value  of  merchandise  in  return.  France  stands  next  in  its  propor- 
tion of  the  Argentine  supplies,  and  though  sending  lees  than  two- 
thirds  as  much  as  Qreat  Britain,  receives  more  than  three  times  as 
much  as  that  country,  paying  $6,000,000  or  $6,000,000  difference. 
Germany  occupies  the  third  place  while  the  United  States  comes 
fourth,  sending  goods  valued  at  more  than  $7,000,000,  and  receiving 
in  return  little  more  than  half  as  much,  simply  because  there  ha]>- 
I>ened  to  be  a  demand  for  agricultural  implements  and  other  Amer- 
ican products. 
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UBUGUAY. 

[EVom  No.  18  Brltiih  Btattotioal  Abstract  Foreign  CkMmtries.] 

1868. 


Qoiintrtoi. 


Imports. 


fuertes. 


QwmBaj 

HoUsnd 

Belgium 

United  Kingdom 

Franee 

SiMin 

I^rtugal 

ItdbT: 

lilted  States 

Oaba 

OhUi 

BraiQ 

Argentine  Bepubllo 

Paraguay 

Other  oountries 

Total  of  principal  and  other  oountilas 


9,080,000 

116,000 

fiQ6,000 

5,815,000 

8,401,000 

9,008.000 

45,000 

1,814,000 

1,174,000 

984.000 

90,000 

9,918,000 

744,000 

88,000 

586,000 


90,899,000 


Dollars. 


1,958,960 

110,075 

675,140 

6,891,975 

8,868.815 

9,010,746 

48,496 

1,968,010 

1,188,910 

916,160 

95,686 

9,185,646 

717,960 

80,006 

665,490 


19,610,780 


fuertea. 


689.000 


4,8n,000 
4,881,000 
4,981.000 

980,000 
66,000 

818,000 
8,187,000 
1,076,000 
47,000 
8,869,000 
9,066,000 


1,968,000 


96,998,000 


DoDin. 


864,  Qw 


4,700,US 
4,661.915 
4,0«,8U 

ttl.W 
66,«) 

806,Kt) 
8,110.«6 
1,086.11) 
46.» 
8,98i«l 
1,984.01) 


1,996,  Q» 


8A,889,«) 


The  imjKjrts  of  Uruguay  are  obtained  from  Great  Britain,  France, 
Brazil,  Spain,  Germany,  Italy,  the  United  States,  the  Argentine  Re- 
public, in  the  order  named,  and  in  smaller  proiK>rtion  from  a  few 
other  countries.  The  exports  are  greater  than  the  imports,  and 
the  principal  buyer  of  these  products  is  Belgium,  a  country  that 
contributes  one-tenth  as  much  as  Great  Britain  to  the  volume  of 
Uruguayan  importation.  France,  the  United  States,  Brazil,  and  the 
Argentine  Republic  also  receive  more  than  they  send  to  Uruguay, 
while  Great  Britain,  Gemiany,  Italy,  and  Spain  send  more  than 
they  receive,  the  latter  two  in  much  larger  percentages  of  difference. 
The  immigration  of  representatives  of  the  Latin  race  accounts  for 
this  disproportion. 


CHILI. 

1888. 


Coontrles. 


Germany 

Belgium 

Unfted  Kingdom.... 

France 

Spain 

Italy 

United  States 

Braxil 

Argentine  Republic. 

Uruipruay 

Ecuador 

Peru 

Colombia 

Cape  of  Good  Hope. 
Otner  countries 


Total  of  principal  and  other  countries. 


Imports. 


Pesos 
fuertes. 


10.018,000 

913,000 

91,(V88.0no 

8,03A,00() 
490,000 
631,000 

8,(K)1,000 
008,000 

3,617.000 
484,000 
272.000 

8,688.000 


644.000 


54,447.000 


Dollars, 


0,184.fiOS 

194,2MS 

10,7«3,H«t 

8,148.790 
888.040 
4W.972 

8,9Ki.ll2 
G8i2.01« 

8,»i8,704 
806.808 

'    348.064 

8.2S9,0(i6 


406,198 


4»,  (366, 664 


Pesos 
fuertes. 


79,788,000 


DoUara 


4,811.000 

4.887,631 

100,000 

178,880 

58.9rt9,000 

68,778,844 

6,909,000 

6, 6(tt,  608 

l,6<»»r,000 

1,890.804 

199,000 

117.618 

898.000 

994.876 

817.000 

989,104 

30,^.000 

886.416 

4,111.000 

8,749.989 

779.000 

704.064 

18,000 

16,416 

1,881,000 

1.869,879 

7a,7l6,4B6 
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Chili  also  exports  more  than  enough  to  pay  for  imports.  Great 
Britain  is  again  most  prominent  in  the  trade,  bnt  while  almost  mo- 
nopolizing ike  exports,  taking  nearly  three-fourths  of  the  whole,  she 
supplies  less  than  four-tenths  of  the  requirement  of  imports,  the  dis- 

Eroportion  being  $64,000,000  to  $20,000,000  and  pays  $34,000,000  cash 
eyond  receipts  for  the  goods  supplied  to  the  Chihans. 
Germany  and  France  come  next  in  prominence  of  supply,  and  both 
buy  less  than  thev  sell,  taking  orders  for  goods  brought  through 
British  mails  on  British  steamshijjs,  which  Dear  away  the  produc- 
tions of  Chili.  As  in  other  countries,  there  is  no  necessary  relation 
between  the  exports  and  imports  excnanged  between  countries  and 
generally  marked  inequality  in  the  record,  eetch  buying  what  is 
needed  most  and  selling  to  countries  that  need  most  the  goods  that 
are  for  sale,  paying  in  cash  and  never  in  barter. 

The  rate  of^increase  of  wheat  exportation  from  Chili  and  the  Argen- 
tine Republic  is  more  significant  than  the  quantity  of  it.  Until  1883 
only  Cmli  was  separately  mentioned  in  the  British  official  publication 
of  wheat  importation.  It  is  not  lar^e  now,  but  increasing,  with 
abundant  opportunity  for  a  tenfold  mcrease  in  the  near  future  if 
agricTilturai  enterprise  should  take  thi^  direction  strongly.  Exami- 
nation of  these  records  shows  that  South  American  wheat  received 
into  Great  Britain  in  the  past  two  years  was  as  follows  in  quantity 
and  value: 


Countries. 


Chffl 

Argentine  HepubUo 

United  States  at  OolombiA 

Braifl 

UngoMj 


1884. 


Bushels. 


l,9n,188 

892,820 

79,708 

66,060 


VahM. 


18, 108,805 

484,968 

86,866 

64.798 


1886. 


Bushels. 


8,0S9,8M 
688,881 
144,466 


M,O04 


Value. 


$8,109,648 
686,096 
188,806 


88,869 


The  cotton  imports  into  Great  Britain  from  South  American  couur 
tries,  as  recorded  in  official  reports,  are  as  follows  : 


1881. 

1888. 

1888. 

1864. 

1886. 

Ooimtries. 

Quantl- 
ttee. 

Value. 

Quanti- 

Value. 

Quanti' 
ties. 

Value. 

Quanti* 
ties. 

Value. 

Quanti- 
ties. 

Value. 

U.S. of  Oo- 
lombla... 

Peru 

Chm 

Venezuela.. 

CfufU. 

88,609 

85,749 

18,160 

868,862 

118 

18 

£. 

115,848 

189,664 

86,848 

1,065,604 

881 

84 

OwU. 

81,961 

87,958 

80,  W7 

488,611 

840 

8 

£, 

91,885 

187,581 

70,984 

1,510,488 

672 

18 

0wt8. 
18,827 
87,748 
18,544 
488,919 

£. 

69,766 

182,088 

46,544 

1,291,798 

CfwU. 
18.8(VI 
27,280 
18.868 
358,782 

£. 

50,981 

02,007 

44,188 

1,088,429 

Cwts. 
10,749 
»i,2.'i8 
13,931 
3Si,0D8 

£. 

86,427 
121, 4A5 

47,863 
910,451 

Ecuador . . . 

76 

859 

RAILROADS. 

The  railroad  enterprise  of  South  America  is  in  its  infancy.    Peru 
opened  its  first  line  in  1851,  Chili  in  1852,  Brazil  in  1854,  ana  the  Ar- 

Sentine  Republic  in  1864.  Much  more  than  half  of  the  present  mileage 
as  been  built  within  ten  years.  In  1877  the  aggregate  was  4,558 
miles;  in  seven  years,  up  to  the  end  of  1884,  it  was  9.836  miles,  an 
increase  of  4,207  miles,  or  92  per  cent.  The  increase  of  the  past  year 
is  not  at  hand.    The  details  are  as  follows: 
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Countries. 


Colombia 

Venezuela 

BrltlBh  Oulana 

Braisfl 

ArmaUat  Befmblic. 

Uitiguay 

Pamguay 

ChiU 

Pwu* 

BoUviat 

Ecuador 


1877. 


Kilometers. 


108 
147 


s,eoo 

870 

72 

1,625 


180 
41 


tr,884 


Miles. 


64 
01 


1,616 

1,882 

284 

46 

1,010 


81 
96 


t4,668 


1884. 


Kilometers. 


243 

164 

84 

6,115 

4,576 

481 

72 

8,275 

1,806 


64 


16, 


Miles. 


151 

102 

21 

8,800 

2,843 

268 

4? 

1.414 

1,151 


40 


9,886 


IncTMueof 
mileB. 


87 
11 
tl 
S,184 
1,«1 
U 


«4 


15 


tiW 


*Tbe  recoitl  of  Peru  is  Incomplete  as  to  1877. 

tXbe  district  in  BollTia  in  whfcfa  these  roads  are  situated  has  become  a  part  of  ChilL 

t  BxclusiTe  of  Peru. 

While  the  increase  since  1877  is  little  more  than  that  of  the  United 
States  for  the  past  year,  the  advance  is  very  rapid,  and  the  future  ac- 
celeration may  be  more  striking  if  immigration  from  Europe  con- 
tinues. Alre€kdy  the  mileage  is  near  to  that  of  India,  and  ma^r  soon 
be  quite  in  advance  of  that  populous  Empire.  The  railway  mileage 
of  tne  world  was  in  1884  292,166  miles,  of  which  the  United  States 
had  126,378,  and  at  the  end  of  1885  our  mileage  was  128,966. 

The  increase  of  mileage  in  1885  and  1886  has  been  large,  though 
not  given  in  the  table  above.  TTie  London  Statist  states  that  there 
are  5,600  kilometers  completed  in  the  Argentines,  and  additional  lines 
of  equal  extent  in  course  of  construction.  The  great  railway  cen- 
ters are  Buenos  Ayres  and  Rosario.  The  Great  Southern  line  leads 
to  Bahia  Blanca,  and  the  borders  of  Patagonia;  another  runs  to  Bo- 
sario.  From  Bosario  the  Qreat  Northern  and  Tucuman  leads  north- 
ward, and  is  to  be  extended  to  Bolivia.  From  Mercedes  the  Trans- 
Andine  line  is  to  be  extended  to  Valparaiso  on  the  Pacific  coast,  con- 
necting transportation  of  the  Pacific  and  Atlantic.  Other  lines  are 
to  connect  Entre  Bios,  Corrientes,  Santa  F^,  Cordova,  and  San  Luis. 

In  Uruguay  a  grand  trunk-line  system,  with  lateral  branches,  will 
extend  from  Montevideo  to  the  Brazilian  frontier,  thence  to  Itagui 
in  Rio  Grande  do  Sul,  seeking  the  vast  possibilities  of  traffic  beyond. 
There  is  in  operation  already  a  stretch  of  76  miles  to  Durasno.  The 
Northwestern  of  Uruguay  is  in  course  of  construction.  This  occu- 
pies a  region  above  Salto,  the  head  of  navigation  for  sea-going  ves- 
sels, opening  a  productive  region  above  the  rapids. 

FARM  ANIMALS  OF  THE  WORLD. 

The  following  table  embraces  such  statistics  of  farm  animals  as  it 
was  practicable  to  obtain  for  each  of  the  ^and  divisions  of  the  world, 
but  many  countries  are  necessarily  omitted  for  want  of  any  trust- 
worthy information  from  either  official  or  private  sources.  It  will  be 
understood  that  the  totals  presented  below  tor  the  sever^  grand  divis- 
ions include  only  the  countries,  and  in  a  few  instances  parts  of  coun- 
tries, named  in  tne  table.  The  figures  for  the  United  States,  Canada, 
the  principal  European  nations,  except  Spain,  the  British  colonies, 
and  a  number  of  otner  countries,  are  official.  In  other  cases  the  best 
information  obtainable  from  private  sources  has  been  used.  The 
returns  for  a  few  countries  were  not  made  in  such  a  manner  as  to  con- 
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« 

-orm  to  the  classification  adopted  in  the  table,  goats,  for  example, 
yeing  in  some  cases  inclnded  with  sheep,  mmes  with  horses,  &:c. 
lArhere  this  is  the  case  the  fact  is  pointed  ont  in  a  foot-note. 


CoantrioB. 

Tears. 

CatUe. 

Horses. 

Mules  and 

Sheep  and 
lambs. 

Swine. 

Goats. 

HOKTH  AMXfaOA, 

7nited  States 

1887 

1881 
1881 
1881 
1881 
1881 
1881 
1881 

1881 

al876 
1886 

M884 

?1880 

1864 

48,068,888 

18,406,744 

8,117,141 

44,759,814 

44,612,836 

Ontario  and  Quebeo. 
NoTa  Sootia 

2,788,600 
896,006 
818,660 
60,881 
90,722 
80,451 
18,872 

864,160 
67,167 
68,976 
16,789 
81,836 
86,188 
10,870 

8,949,011 

877,801 

281,168 

6,078 

166,486 

27,788 

846 

l,030;i81 
47,886 
63,067 
17,358 
40,181 
16,841 
.    8,776 

New  Brunswick 

Manitoba 

Prince  Edw.  Island. . 

British  Columbia 

Tbe  Territories 

Total 

8,514,080 

1,060,856 

8,048,678 

1,807,619 

1 

ff^^o^iTMlland 

13,988 

180,638 

400,000 

9,616 

441.807 

4,057 
68,816 

28,766 
18,390 

a6,417 

amaica 

'  icarai^ua 

6,986 
107,187 

7,619 
041,366 

13.600 
417,677 

14,116 

14,700 

Kaatf'mala  b 

Grand  total 

68,644,814 

18,788,179 

8,166,186 

48,881,416 

46,840,968 

14,700 

<fl886 
1886 
1888 
1884 
1888 

SOXriB  AXERIOA. 

LTgeotlne  Republic . . . 
"aSdand  Islands 

18,000,000 

7,084 

600,000 

6,068,849 

8,986,788 

6,000,000 
8,000 

cl600,000 

76,000,000 
616,076 

860,000 

(18,000,000 

^anuniar 

"■  ""B"""^* 

Tnieuay 

480,666 
891,608 

06,748 
900,467 

16,981,060 
€8,490,668 

100,000 
076,600 

6,666 
(e) 

,  *"«**^', 

^MAMIIifMa 

Total 

27,887,016 

6,776,806 

1,618,809 

04,988,607 

1,826,500 

8,006,666 

1880 

1880 
1880 
1881 
1886 
1888 

1886 
1886 
1886 

KUBOPB. 

Austria. .r. 

Hunganr,  including 
Croatia  and  Slar 

^f4fl1uriii    .   . , 

8,684.077 

6,811,878 

1,888,815 

1,470,078 

18,104,970 

16,786,764 

1,468,868 

8,078,688 

871,074 

847,661 

08.911,892 

8,688,645 

48,618 

88,746 

10,180 

/888 

685,847 

0,796 

8,841,840 

0,888,183 
866,400 

1,648,618 
88,616,647 
19,180,716 

8,781,641 

4,160,187 

646,876 

687,417 

6,681,068 

9,806,196 

1,006,675 

888,888 

848,766 

0,331 

1,483,342 

2,680,004 

)enniark 

Prance 

3ermanj t 

3reat  Britain  and  Ire- 
land: 
Great  Britain 

6,646,688 

4,184,087 
48,101 

1,486,369 

408.881 

9,837 

66,600 

8,281,476 

1,268,183 

12,667 

,»fct^,. - 

Irrtaiui  

Ide  of  Man,  &c 

Total 

1888 

10,872,811 

1,987,687 

88,066,840 

3,497,166 

Qreece  h 

fl877 

itl881 

1884 

1870 

ml884 

1882 

879,445 
4,783,888 
1,474,418 

684,668 

8,876,066 

88,845,104 

97.176 

M60,128 

860,074 

148,885 
S)66,114 

8,981,917 
8,696,106 
•  768,049 
2,977,464 
4,664,778 
47,606,966 

il79,6Q8 

1,163,916 

426,914 

971,066 

8,310,000 

0,807,666 

1,686,668 

2,016,807 

166,266 

086,868 

Italy 

Netneriands 

IV)rtugal 

600,000 
80,016,660 

Russia  in  Europe  n — 

1,874,806 

a  The  figures  as  to  hogs  in  Newfoundland  are  for  1860. 

bTbe  total  value  of  live-stock  in  Guatemala  at  tbe  same  time  was  estimated  at  $16,108,288. 

c  Mules  only. 

dThe  figures  as  to  mules  and  asses  in  the  Argentine  BepubUc,  and  those  as  to  goats  in  the  same  coun- 
try, are  for  1888. 

e  Goats  are  included  with  sheep. 

/Aiaesonly. 

a  Exclusive  of  about  70.000  horses  in  the  dty  of  Paris. 

aTbeasaly,  which  has  become  a  part  of  the  Greek  Kingdom  since  1877,  is  not  included  in  these  fig- 
ores.  The  number  of  live  stock  in  this  province  has  been  estimated  to  include  200.000  oxen,  1,600.000 
sheep,  and  1,000,000  goats.  — »   »     » 

t  llie  figures  as  to  swine  in  Greece  are  for  1876. 

kThe  figures  as  to  horses  in  Italy  are  for  1882. 

IThe  figures  as  to  mules  embraced  herein  are  for  1876,  the  number  of  these  animals  in  that  year  beinf 
»8,868.    Thisleaves  674,246  as  the  number  of  asses  in  itel.  '       ^^^ 


m  The  figures  as  to  horses  and  those  as  to  swine  in  Roumania  are  for  1880.    r 
n  Ezdonve  of  Poland. 

29  AG— '86 
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Countrlw. 


8«rTlA 

Spain 

Sweden  and  Norway: 

Sweden , 

Norway 

Switzerland 

Turkey  in  Europe :  a 

Eastern  Roumelia 


Total  Europe 


Ilu8Bia:b 

Caucasia 

Transcauoasla  d . . . . 
India:e 

Madras ».. 

Bombay  and  Bind . . 

Punjab 

Central  Proyinoes. . 

British  Bunnah.... 

Bfysore 

Berar 

Ceylon 

Japan 


Total. 


▲nucuL 


A]g«rla 

Cape  of  Qood  Hope i. 

Natal .V... 

Mauritius^ 

Orange  Free  State . . . 


Total 

AUBTRATiABTA. 


Australia: 

New  Soutlt  Welti. 

Victoria 

South  Australia... 

Western  Australia 

Queensland 

New  Zealand 

Tasmania 

Fiji  Islands 


Total 


Tahiti  and  Moorea . 
Grand  total  r. 


Years. 


isae 

1878 

1884 
1875 
18«« 

1883 


(C) 
(c) 

1877-78 
1877-78 
1877-78 
1877-78 
1877-78 
1877-78 
1877-78 
1884 
1888 


CatUe. 


888,660 
2.853,847 

2.aK'.008 

1,016,017 
1,210,849 

870,862 


188,600 


96,000,988 


1880 
1876 
1886 
1884 
1881 


1866 
1885 
1884 
1886 
1886 
01881 
1886 
1884 


1868 


1,616,800 
1,900,000 

/r,  888, 000 
/T,  810, 000 
/B,  670, 000 
A  800, 000 
/1, 870, 000 
A  800, 000 
/l, 800, 000 
968,896 
1,169,760 


87,887,846 


1,168.618 

1,889,445 

000,084 

16,000 

m464,676 


8,078,617 


470, oca 

101,008 
43,001 


86,067,066 


809,000 
770,000 

89,600 
150,000 
187,000 

94.000 
5,8iJ0 

18,900 

aie.Goo 

8,083 
1,040,688 


3,800,906 


860,000 
841,848 
48.780 
118,000 
181,694 


788,066 


1,870,078 

1.866,393 

889,726 

70.406 

4, 162.  &^2 

698.637 

188.648J 

4,41^ 


7,909,944 


8.000 


887,880,475 


WW,  WW 

801,268 
168.480 

84.808 
800,807 
161,786 

aH,610 
J3610 


1,285,216 


1,000 


69,889,880 


Mules  and 


1,632,633 


C2.732 
83,415 


Sheep  and 
lambs. 


8,880,760 
16,989,888 

1.410,177 

l,tV<»,3(Hi; 

837,906 

1,858.839 


Swine. 


Goar«. 


8,709,189 


086,000 

990,000 

0890.000 

gii,ooo 


^,000 
<;17,000 


664,000 


(r; 


(P) 


9I6 


179,680,488 


1,067,940 
8,848.00 

470.  W!) 
101,o:JUi 
31M,3dul 


107. 


7t\ 


■■ii 


1'  i,4s4i 
414,6(4 
4S5.5a 


45,886,814 


4,644,800 
6,067,600 

4,000,000 

A8, 800, 000 

Aa,860,00i» 

A641,00(i 

A80,ftK) 

fcl,500,aH» 

/i880,tXW 

58,757 


860,000 


17.845,<I33 


1,8^,000 


188,000, 

108. 000! 

88,1101- 

8,70UiJ 


8,700,000 

if 

•c  s 


84,068,667 


616,700 


6,988,818 

11,879.748 

686.488 

AdO,000 

fi6,066,801 


88,698,744 


&1, 661,0^ 

10,654,508 
6.61)6,400 
1,708,710 
8,904,382 

14.024,547 

1,648,687 

6,860 


800,000 

188.873 

88,410 

80,000 


8,987.000 


8. 998,  on 


486.790 


78.888,710 


8,000 


7,971,480 


449,666,466 


e»,«M 


8,966,067 


806.607 

987,048 

168, 80»' 

84,880i 

5o,'848 

800,088 

67,806 


057,168 


80.000 


94,644,447 


9ll,4» 


11,4» 


1,800 


88.772,4S4 


a  There  are  no  returns  available  for  Turkey  proper,  and  none  for  any  of  her  tributary  states  except 
Eastern  Roumelia. 

b  There  are  no  returns  for  Asiatic  Russia,  except  from  Cauoasia  and  a  Dart  of  Transoauoasia. 

c  The  statistics  from  the  different  pculs  of  these  Qovemments  are  not  of  uniform  date,  but  were  gmU»^ 
ered  within  the  ten  years  1874-1888. 

d  These  figures  embrace  statistics  from  the  provinoes  of  Bakou,  Tiflis,  Elizabethpol,  EriTsn, 
Koutais. 

c  This  statement  is  exclusive  of  the  Northwest  Provinces  and  Oudh  and  Bengal,  with  several  minotf 
proviiice«^  and  all  the  native  states  except  Mysore. 

/Bullocks,  cows,  and  baff aloes. 

a  Asses  only. 

h  Goats  are  included  with  sheep. 

i  Includii)?  2i7,r;J2  cattle,  35,357  horses,  806,060  shoepi  and  15,635  swine  in  Basutoland. 

k  ADproxiniate  statement. 

I  Mules  and  Maen  are  included  with  horses. 

m  B'^edlng-cattle. 

n  Merinoea. 

o  The  figure*  as  to  sheep  and  lambs  are  for  1886. 

p  Mules  are  included  with  horses. 

q  Angora  goats. 

rSee  notes  above  for  cases  in  which  the  figures  given  do  not  exaoUy  conform  to  the  daasffioa- 
tiou  mdicated  in  the  caption  at  the  head  of  the  column,  as  where  mules  only,  or  assee  <mly,  are  indudsd 
under  the  head  of  *'  Mules  and  asses,"  or  where  goats  are  included  with  sheep,  &o. 
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WHEAT  CROP  OF  THE  WORLD  IN  1886. 

L  the  f oUowinK  table  the  figures  for  Austria-Hungary,  France, 
%t  Britain  ana  Ireland,  Italy,  Russia  (except  Poland),  Sweden, 
India,  as  well  as  those  for  the  United  States,  are  official:  but 
'  those  last  named  and  those  for  Great  Britain  and  Ireland  are 
final  estimates,  unless  those  for  India  may  be  so  considered.  In 
figures  for  Canada  are  included  the  official  returns  for  Ontario 
an  estimate  for  Manitoba,  based  on  the  official  estimate  of  the 
»  and  rate  of  yield.  These  two  provinces  produce  nearly  nine- 
hs  of  the  wheat  crop  of  the  Dommion.  The  figures  for  Austral- 
are  official,  with  the  exception  of  those  for  South  Australia, 
oh  are  from  the  Adelaide  Observer,  The  countries  thus  far 
led  furnish  about  four-fifths  of  the  total  product  embraced  in  the 
e. 

or  the  countries  credited  with  the  remaining  one-fifth  the  figures 
unofficial,  all  except  those  for  Germany  be;ng  taken  from  a  table 
lished  in  the  Echo  Agricole  of  September  7,  1886. 
be  countries  not  included  in  the  table  are  for  the  most  part  coun- 
i  in  which  wheat  holds  a  very  subordinate  position  among  the 
le  food  products,  and  which  have  no  appreciable  influence  upon 
general  wheat  trade  of  the  world: 


Ooimtrles. 


oited  Stfltof. 


rgentlxie  Republio  and  Chin. 

ictrla-Hungary* 

Ughim i; 

snmark  ...^ 

"anoe 

VnDMJOJ 

■«at  Biilmlii  and  Ireland 

■eeoe 


stherlands 
>rtugal 


Buahels. 


407,  ns, 
87,319. 
98.800, 

143,001, 

18,614, 

4,781, 

899,107. 

8S.000, 

66,285. 

4,937, 

129,412. 

4,9»r, 

8,228, 


000 
834 
825 

488 
068 
581 
620 
000 
353 
250 
183 
250 
750 


Oountrtes. 


Europe— Oontinuad. 

Roumania 

Ruttia  (including  Poland) 

Serria , 

Spain 

Sweden  and  Norway 

Swltaerland  : 

Turkey 

Australaaufti 

India 

Earypt 

Algeria 

Total 


Buahels. 


88,680,008 

818, 007.  OM 

4,586,818 

181.080,000 

t4, 081,115 

1,646,760 

41,148.760 

88,858.1410 

868,817,688 

16,467,600 

82,915,000 


2,082,984,775 


b  flguret  for  Austria  Included  in  this  statement  are  12,997,000  hectoliter!  (=80.800,018  hushela),  as 
In  a  preliminary  offldal  estimate.    Those  for  Hungary  are  87,410,000  hectoliters  (106,150,876  bush- 
I  given  in  the  second  estimate  made  by  the  Hungarian  ministry  of  agriculture, 
s  prelinUnary  official  figures  for  Sweden  are  1,839,600  hectoliters,  or  3,801,115  bushels,  to  which 
•  bushels  are  added  for  Norway. 

»  wheat  crop  of  Queensland  Is  gathered  in  the  latter  part  of  the  jrear.  and  the  crop  for  this  col- 
1,596  bushels),  included  in  the  total  for  Australasia,  is  the  one  gathered  in  the  latter  part  of  1886, 
may,  however,  be  regarded  as  belonging  to  the  same  season  as  the  crops  which,  in  the  more 
im  doloDiea,  were  mainly  harvested  in  the  early  part  of  1886. 

FOREIGN  FARM  STATISTICS. 


GBEAT  BRITAIN  AND  IRELAND. 

le  following  table  compiled  from  the  "Agricultural  Produce  Sta- 
cs"  of  .Great  Britain  and  the  **  Agricultural  Statistics  "  of  Ireland, 
L  official  publications,  shows  the  area  and  produce  of  the  principal 
•s  of  these  countries  for  the  years  1884, 1885,  and  1886,  these  three 
•s  comprising  the  entire  period  for  which  statistics  of  produce  in 
it  Britain  have  been  published.  The  cereal  returns  for  Great 
ain  are  reduced  from  Imperial  to  Winchester  bushels  at  ttva  x^*^ 
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of  1.03162  of  the  latter  to  1  of  the  former.  Those  for  Ireland  are 
reduced  from  hundred  weights,  of  112  pounds,  to  bushels,  at  the  rate 
of  60  pounds  per  bushel  for  wheat,  48  pounds  per  bushel  for  barley, 
and  32  pounds  per  bushel  for  oats.  Beans  and  peas  are  stated  in 
bushels  of  60  pounds.  Potatoes,  which  in  the  official  returns  are 
stated  in  tons  of  2,240  poimds,  are  reduced  to  bushels,  at  the  rate  of 
60  pounds  per  bushel: 


CropA, 


Wheat. 
BarlQj. 
0«ts... 
Beans.. 


FoUtoes. 

Turnips.. 
Mangold. 
Hay 


Hops 


18B4. 


jLcrts, 
9,744,928 
8.836,807 
4,868,807 
454,580 
890,618 
1,864,000 

8,831.641 
861,005 


Product. 


OA.   »c«^«   ttllfi 
OV, OVD.ODo 

83,487,087 

176,888.806 

18,101,345 

6,858,681 

858,858,780 

Tons. 
80,581,846 
6,007,189 


1866. 


A,CT€t. 

9,540,885 
9,486,828 
4,860,850 
441.054 
881.100 
1,846,083 

9,811.048 

801,708 

8,817,147 

71,887 


Plx>duct. 


Buthelt. 

88,061,888 

88,480,881 

175,848,838 

0,408,708 

4,475,451 

887,071,701 

T(m8. 

84,068,608 

5,069.688 

18.887,074 

CtoU. 

600,170 


1866. 


A,CTt8. 

9.866.451 
8.488.060 
4,408,570 
887.805 
815,078 
1,358.808 

9,808,150 
.  886,708 
8,760,885 

70,187 


Frodqcl 


BtuMt. 

65, 985,  SSI 

80,841,081 

184,fi06,7« 

10,il5,aiO 

6.067,8n 

817.85S.1S1 

Tom, 

88,067,415 

7,785,811 

18,606,416 

Cwts. 

776,144 


The  above  statement  does  not  include  the  crops  of  the  Isle  of  Man 
and  the  Channel  Islands,  which,  however,  are  very  insignificant  in 
amount. 

The  following  firares,  ^ving  the  number  of  cattle  and  sheep  for 
1886  and  1886,  and  dividmg  them  into  certain  classes  specified,  are 
from  the  Agricultural  Returns  of  Great  Britain  for  1886,  from  which 
are  also  obte,ined  the  totals  for  the  several  kinds  of  live  stock  in  the 
United  Kingdom  given  in  the  table  of  farm  animals  of  the  world: 


Cattle: 

Cows  and  heifers,  in  milk  or  in  calf 

Other  d^tle.  two  yean  old  and  over 

other  cattle,  under  two  years  old 

Total .r 

Sheep: 

one  year  old  and  otw 

i.      Under  one  year  old 

T\>tal 


Number  of  head. 


1886. 


8.965,619 
9,419,694 
4,483,604 


10,608,700 


18,717.068 
11,869,149 


30,086,900 


1886. 


8,974. 
9.588. 
4,885, 


10,872,1 


18,991. 
10,668, 


98,965, 
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le  following  statistics  of  agricultural  production  in  France  are 
1  tlie  Bulletin  du  Minist&re  de  VAgricitlture  for  December,  1886: 

Blxl.~Area,rateofyMd,  atidproductofoerealsandpotatoea,  year  188S. 


eiT.TBB 
183, 8SS 


Tablx  JI.—AnnuaJ  average  far  the  ten  yeart  1876-1885. 


AT-. 

Haw  of  yield. 

Prodnet 

Hectares 

Acre* 

sSi^^s 

BiuheliL 

1 

*■»* 

!» 

1.N6,1S1 

8.W1.TB7 

in.u 

1&,W1,4M 

4BS,TBE.6U 

Weight  of  eerealtper  hectoHter  andper  baihd. 


«lr«w.«,. 

Beoond  quality. 

mpd<i»dliy. 

ST 

>.^ 

luM^dlMr. 

Fomidi 

KOocnuiu 

hsctollter. 

FDimdl 

i 

11 

11 

11 

Is 

58.0 
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Average  prices  of  cereala^  potatoes,  flowTy  hrtad,  meat,  <fcc.,  for  1885  and  for  t)\A 

twenty  years  1866-1885.    . 


Wheat 

StMlia , 

Rye 

Barley 

BuekwhMt 

Maize 

QaU 

Potatoes 

flour 

Bread: 

FinrtotialitT... 

Secotia  quality 

Third  quality., 
Butcher's  meat: 

Beef  (of  oxen) . 

Mutton 

Pork 

Forage: 

Hay 

Straw 

Fuel: 

Ooal 

GhaxxxMl 

Oak  wood..... 


TnnoL 


Per  heotoliter. 
16.80 
18.98 
12.04 
11.14 
11.16 
18.50 
9.07 
4.90 

Perqumtia. 

81.86 

Per  kilogram. 

.88 

.M 

1.68 
1.60 
1.72 
1.84 
1.64 
Pw  quintal. 
7.41 
4.iM8 

4.S9 
10.64 
Perttdre. 
11.08 


DOUam 


Per  bushel. 

1  14 
Oft 
82 
76 
76 
02 
68 
84 
PerbarreL 

6  46 

Per  pound. 
08.8 
08.4 
08.1 

14.8 
18.1 
15.1 
16.1 
18.6 
Per  ton. 
14  58 
066 

8  41 

20  67 

Per  oord. 

888 


Average  for  186^1^. 


Frthci. 


Per  hectoliter. 

21.98 

17.66 

14.74 

12.86 

12.22 

15.04 

9.90 

6.96 

PerquintaL 

41.01 

Per  kflogram. 

.80 

.88 

.80 

1.62 
1.41 
1.64 
1.67 
1.68 
Per  quintal. 
8.88 
5.82 

4.21 
10.60 
Perstdre. 
10.77 


DoUan 


P^bosheL 

149 

119 

100 

87 


or 

41 
PerbartvL 

ro« 

Per  pound. 
i.4 
01.1 
08.6 

1S.J 

l&t 

14.4 

14.6 
1S.8 
Per  ton. 
16  89 
10  48 

896 
20  79 
Per  ocnd. 
79B 


Afmugt  price  of  wheat  for  186^1885. 


YMM.               ^ 

Per  heotol- 
iter. 

Per 
bushel 

Team. 

Porbeotol- 
iter. 

Pfer 
bttAsL 

1866 

JVone«. 
19.59 
26.08 
26.06 
20.21 
20.48 
86.66 
2fi.90 
25.70 
24.81 
10.86 

/>o22arf. 
18d 
1  Tt 
1  77 
1  87 

11? 

1  66 
1  78 
1  65 
182 

1876 

80.64 
28.42 
28.06 
21.92 
22.90 
22.28 
21.51 
19.16 
17.78 
16.80 

1  40 

186T 

i8rr 

1  99 

1868 

1878 

1  57 

1869 

1879 

1  43 

1870 

1880 

1  £6 

1871 

1881 

1  62 

1872  . . ." 

1888 

1  46 

igni 

1H88 

1  19 

1874 

1864 

1  21 

1875 , . . 

iS;;;.::!.!!! 

1  14 
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GERMANY. 


The  following  official  statement  of  the  principal  crops  of  the  Ger- 
man Empire  for  the  year  1885  is  from  the  Monatschef^e  zur  Statistik 
des  Deutschen  Reichs  for  July,  1886: 


Orops. 


WImmU: 

Qndn bushels. , 

Gtrav tons., 

RSre: 

Grain bushels.. 

fttntw tons.. 

QtnkBL bushels. 

teav tons. 

Oatst 

O  tiAtn bushels . 

Stemw tons. 

Spelt,  &Q, : 

Orain bushels. 

Straw tons. 

SbBkom(b): 

Orahi bushels. 

Straw tons. 

Buekwheat: 

QnUn bushels. 

Straw tons. 


Fruit bushels. 

Fodder. tons. 

Held  beans: 

Fruit bushels. 

Stalks.*.. tons. 

Vetches: 

seeds tons. 

Fodder. tons . 


Seed t .....tons.. 

Fodder tons.. 

Potatoes  (e) ^y bushels. . 

BeeU  for  forage tons. . 

0\hat  field  roots  (d) do . . . 

0il-seedB(<) do... 

Hops do... 

Qoveraeed bushels.. 

QoYer  hay tons . . 

LucMnhay do... 

IfPSttythaj do... 

Other  forage  plants  (/) do... 

Eeadofwhigr do... 


Hectors*. 
I,ei8,8dl 


B»8a6»6l8 


1,780,6011 


8,77(J,887.0 


874,658 


6»B8B.8 


818,481.9 


408, 5«.  6 


144,787.7 


162,6S8.1 


101,118.8 


JLcT€B, 

4,799,068 


14,807,978 


4,998.864 


■,  OTVW, 


0.888,666 


986,690 


18, 


584,096 


1,000,460 


867,647 


402,848 


8,016,888.4 

877,849.8 

407,804.0 

188,840.0 

47,890.5 

77,814.3 

1,795,489.5 
191,88r.S 
107,876.8 
440,861.2 

6,008,988.0 


808,110 


7,906,960 
088.660 

1,166,944 
889,880 
117.108 
190,797 

4,486,606 
478,794 
865,819 

1,101,696 
14,687,080 


Metiiotons. 


8,699,871 
4.881,407.8 

5,690,004.7 
11,678,888.8 

8,960,646.9 
9, 894, 908. 1 

4,848,887.1 
6,796.898.4 

460,446.9 
887,917.4 

4,844.8 
10,808.1 

118,160.4 
174,491.8 

800,774.4 
409,111.0 


201 
864 


'^\ 


188,485.6 
868,088.8 

107,866.4 

106,086.0 

97,058,048.8 

6,901,074.4 

8,549,700.7 

155,791.5 

88,901.1 

15,843.6 

6,868,909.4 

766,186.0 

888,544.7 

046,865.1 

16,664,187.1 


Tolal  prod- 
uct, buRhels 
(a)  and  tons, 


96.505, 
4,164; 

889,184,067 
li;890;880 

108.889,660 
8,688,790 

899,101,804 
6,704,998 

17,188,814 
614,888 

177,990. 
10,107 

6,909,487 
171,784 

11,871,914 
491,984 

7,898,458 
960,799 

181,475 
904,688 

100,154 

191  944 

1,087,  no!  016 

0,799,800 

8,408,008 

158,899 

88.078 

668,771 

6,186,048 
756,969 
818,488 
088,870 

15,088,100 


Areltige 

per 

aofe. 


80.9 
.88 

16.0 
.70 

88.1 
.01 

18.5 


18 
.74 

•:L 

11.8 
.40 

80.7 
.78 

.80 
.00 

:S 

148.5 
7.88 
8.08 
.47 
.88 
8.0 
1.17 
1.00 
1.90 

,:§? 


o  Metric  tons  are  reduced  to  buihels,  at  the  rate  of  00  pounds  per  bushel  for  wheats  60  pounds  for 
gy»v46  pounds  for  barley,  89  pounds  for  oats,  00  pounds  for  spelt,  Oo  pounds  for  einkom,  60  pounds  for 
ottokwheat,  00  oounds  for  peas,  00  pounds  for  beans,  00  pounds  for  oIoTBrseed. 

6  A  variety  of  spelt. 

e  laoludhig  diseased  ones  to  tha  amount  of  8  per  csnt.  of  tha  whole  produot. 

d  Carrots,  turnips,  4to. 

sBape-seedfAo. 

/SeAadella,2a 

The  area  devoted  to  wine  pin>duction  the  same  year  was  120^484.6 
hectares  (297,717  8wres),  and  the  product  was  3,727,366  hectoliters 
(98,465,828  gallons). 
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SWEDEN. 


The  following  table  shows  the  produce  of  the  princfpal  crops  of 
Sweden  for  the  years  1886  and  1885,  with  the  average  OToauce  for  the 
ten  years  1875-84.  The  quantities,  as  expressed  in  nectoliters,  are 
from  the  sumiAary  statements  of  the  crops  of  the  year,  issued  by  the 
Central  Statistical  Bureau  of  Sweden  for  the  years  1886  and  1885, 
respectively: 


Product!. 

» 

1886. 

1886. 

1875-*84. 

WhfMt ............ 

BectoUters. 

1,889,600 

7.144.800 

6.660,600 

19.804.900 

8,100 

8,608.600 

1,088.200 

1,800 

17,800,400 

Butkelt. 

8.801.116 

90,878,870 

16.068,881 

66.081,048 

8.796 

7,657,878 

8,996,888 

8.406 

60,660,610 

Hectoliters. 

1.880,800 

8,098,900 

4,781,000 

18,884.000 

8,700 

8,887,100 

978,100 

8,800 

18,618,400 

Btuhels. 

8,916.601 

82.968,604 

18.666,088 

61.880.850 

7,661 

6.847.771 

8,775,850 

88,661 

68,818,686 

Hectoliters. 

1,165,400 

6,8^,800 

5.5i27.100 

18,804,800 

8.7«) 

8.183.900 

997.700 

8.000 

18,066,000 

BuAA. 
8.806,89 

Rye 

19.228.90 

Barley 

15.(e3.14S 

o«ts  r 

68,196.916 

Buckwheat 

Hized  gnJn 

liMniinee • 

lo.m 

6.096.981 
8.880.974 

0>lia 

m,m 

Potatoes 

61.888,900 

AUSTRIA. 

The  Austro-Hungarian  Ministry  of  Agriculture  has  recently  issued 
Part  I  of  the  Statistical  Year  Book  for  1886,  containing  the  final  ofl5- 
cial  statistics  of  agricultural  production  in  Austria  for  that  year. 
The  area  and  produce  of  the  principal  crops  are  given  below,  both  in 
Austrian  denominations,  as  stated  in  the  document  named,  and  in 
their  equivalent  units  of  American  measure  and  weight: 


Products. 


Wlieat 

Spelt 

Biye 

Barley 

Oate  

Haize 

Mfllet  

Sonchum 

L^fumes 

Mixed  flrrain 

Buckwneat 

Rape  seed,  &c.*. 

CioTer  seed 

Potatoes 


Straw. 
Flax.. 


Hemp 

Tobacco  

Chry«antliemum 

Chicory 

Sugar  beets 


Turnips 

Pumpkins 

Hay,  clover «, 

Hay,  grass  t 

Vetches,  green  com,  and  mixed  fodder 

Hops 

Olive  oU 

Chestnuts 


FigB. 
Other 


fruits  and  nuts. 


iVine  •••«^«»«(t( 


Cabbage. 
Tttisel... 


Hectares. 

1,194,060 

0,510 

1,994,461 

1,106,416 

1,880,047 

867,657 

76,150 

4,438 


80,809 
880,110 


69,783 
1,097,878 


85,717 

48,669 

1,865 

616 

866 

148,768 


788,844 


18,776 
44,668 


888,949 

78,100 
614 


^cret. 

8,950.680 

16,086 

4,988,813 

2,882,814 

4,519,575 

908.480 

188.166 

10,906 


61,667 
648,914 


172,810 
8,718,848 


811,807 

107,660 

4,606 

1,688 

667 

867,006 


1,984,408 


81,667 
110,868 


665,733 

188.043 
1,870 


Produoa. 


Hectoliters. 

17,015.680 

100,790 

87.883,690 

18,844^^70 

88,389,660 

7,006,000 

1,047.686 

47,610 

8,635.145 

373,990 

8,418,860 

670,000 


180,787,066 

Met.  cent. 

189,963,600 

489,951 

881.849 

86.178 

10,210 

84.840 

86.378,370 

80,346.860 

1.431.900 

81.931.  SGTi 

71,9iM.5I0 

8,702,^10 

58,044 

1:30,  G'^S 

28,987 

8tt.072 

6,129.490 

HectoUiers. 

4,000,830 


BusheU. 

4S,S1,998 

886,M9 

T9. 119.9a) 

68.068.609 

94.748,1» 

10,886,870 

8, 972, 809 

135,08S 

7,477,»4 

1,0:.6.359 

6,»15.073 

l,6l7,8ra 


868,188,981 

fTons. 

12,790,971.1 

42,815.6 

2i,81&& 

8.I7&0 

1.0M.9 

8,896.5 

8.497,288.0 

8.008,580.7 

140.927.1 

2,158.477.1 

7,065.674.0 

864.873.1 

6,7117 

ll,ft7S.6 

2.2(S.4 

8,550.« 

603,262.3 

OcUkms. 

105^690,454 

Head. 
906,126.000 
78,440,000 


*  The  area  of  rape  alone  was  40,049  hectares,  or  100,444  acres. 
1 8.840  pounds. 

fnie  area  in  meadows  is  stated  at  8,087,848  hectares,  and  that  in  mountain  grass  land  at  134.067 
4tt«i,mAklDg  a  total  of  7,689,196.   What  part  of  this  area  Is  out  for  hay  Is  not  itatad. 
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HUNGARY. 


The  following  statement,  showing  the  area  and  produce  of  the  prin- 
ipal  crops  of  Hungary  for  1885,  and  their  average  area  and  produce 
or  the  ten  years  1876-1885,  is  compiled  from  the  Statistisches  Jahr- 
uch,  published  by  the  Hungarian  bureau  of  statistics,  Hungarian 
.enominations  being  reduced  to  their  American  equivalents: 


Crop* 


rheat: 
WintOT 
Spring. 


TMal 

ye: 
Winter 
Sprlnn^. 


Total 


^BSbd 


grain 


Total  bread  graina. 


larleT: 

winter 
Spring. 


Total 


lata 

DOiet 

todcwheat  

'etches  (seed) 

eaa,  lentHa,  and  bMns. 
[Ajji0 ,) 

otatoea 


Winter. 
Spring 

Total 


[empaeed. 


lax  fiber 

temp  fiber 

bbacco 

ugar-beets. 

timips. 

ucem,  doTer,  and  sainfoin  . 
'etch  mixture,  millet-grass, 
Ac 

aOoi 


leSBi 


ATerage'for 
ie76?86. 


Acre$. 
6,854.854 
417, 8d3 


6.778,947 


8,608,061 
100,974 


8,794,835 


9,848 
458,059 


10,084,474 


196,172 
8,886,170 


8,684*842 


8,665,414 

72,801 

46,976 

149.881 

105.581 

4,683,869 

1,036,881 


211,987 
88,956 


884,943 


27,096 
165,580 
140,573 

78,432 
825,429 
668,459 

514,781 
6,880,189 
5,009,714 


^crsf. 
6,881,817 
425,114 


6,806,981 


8,818.068 
86,884 


8,904,857 


9,088 
588,484 


9.758,804 


147,977 
8,289,716 


2,487,098 


8,611,389 

109,718 

46.769 

107,692 

99,710 

4,615,171 

1,084,954 


884,278 

10,744 


845,016 


86,938 
170,192 
155,427 

77,801 
166,717 
460,799 

804,808 
6,694,868 
5,696,189 


Product 


1886. 


TotaL 


Bushel*. 
108,516,470 
5,288,989 


118,805,450 


40,370,880 
1,838,795 


41,709,675 


168,905 
7,815,060 


168,804,099 


4,841,801 
48,971,888 


54,818,184 


54,448,027 

1,199,280 

688,707 

8,274,844 

1,407,188 

109,098,098 

109,548,489 


1,987,181 
168,605 


2,090,636 


250.531 

2,219,921 

Tons. 

4,048 

40,8(V1 

61,898 

586,008 

8,102,645 

772,248 

690,068 
4,986,895 


Per  acre. 


Bushels. 
17.1 
12.7 


16.8 


16.0 
18.2 


14.9 


17.5 
15.8 


16.8 


81.9 
8a9 


81.0 


81.8 
16.5 
14.7 
16.8 
18.8 
83.5 
105.7 


9.1 
7.1 


8.9 


Tons. 

.15 

.85 

.44 

7.47 

0.38 

1.40 

1.15 
.78 


Average  for  IST^-'Se. 


TotaL 


Bushels. 
85,325,061 
4,765,858 


90,090,489 


87,840,949 
1,071,108 


88,981,058 


187,668 
7,893,554 


186,488,697 


8,679,077 
40,868,499 


48,841,576 


51,770,185 

1,611,688 

490,319 

1,463,914 

1,144,800 

86,301.458 

85.880,130 


8,415,940 
110,171 


8,526,111 


207,425 

1,628,165 

Tons. 

4.647 

42,100 

60,783 

565,829 

1,845,572 

601,712 

480,478 
4,616,860 


Per  acre. 


Bushels. 
14.6 
11.8 


14.8 


18.4 
18.4 


18.4 


14.1 
18.7 


14.0 


17.4 
17.6 


17.6 


19.8 
14.  T 
10.5 
18.6 
11.6 
18.7 
88.8 


10.8 
10.8 

ioi 


Tons. 
.18 

.    .« 
.89 

7.10 

8.07 

1.81 

i.or 

.09 


The  vahie  of  the  wine  product  was  $18,804,64A. 
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Exports  of  wheat  from  India, 


1888.... 
I860.... 
1870.... 
1871.... 
1872.... 
1878.... 
1874.... 
187B...» 

i8re.... 
im.... 


VUlus 

Buahela. 

Value. 

biSfn^]. 

61(8.853 

1493, 011^ 

$0  88 

ftU.iSl 

4Hr).ni6 

M 

145/JS8 

llti>,2^5 

1  10 

4m,ws 

505,303 

1  09 

1,189,251 

1,146,760 

96 

7M,4d5 

816,008 

1  11 

8,877,781 

4,03i!7,545 

1S8 

d,  004, 156 

8,391,646 

1  19 

4,686,707 

4,410,060 

94 

10,498,897 

9,6d6,Rm 

91 

Team. 


Buflbels. 


1^. 
1K79. 
1S80. 
1881. 
1882. 
1888. 
1884. 
1885. 
1886. 
1887* 


11,896,680 
1.978,M4 
4,100,495 
18.896,  ItfT 
87,148  543 
96,495,0!^ 
89,iJ02,6a6 
89,588,811 
89,812,96U 
87,914,188 


Vllw 
Taltt£.       per 

bwM. 


118,085,17? 
Jll,Ml,«9 
5,471,245 
15,900,106 
43,103,733 
8U,631.J?18 
43,201,4&t 
80,786.9(6 
88,  MS,  436 
90,789,668 


Hi: 

18 
IS 
lU 

116 
112 
110 
KM 
91 
74 


*  Tear  Inoompleta. 

CONOLUSION. 

The  increase  of  labor  in  volume  and  variety  to  meet  the  public  re- 
quirements upon  the  statistical  branch  of  this  Department  cannot  \A 
Indicated  fully  in  the  annual  report.  This  presentation  is  not  a 
synopsis  of  the  work  done,  much  of  which  is  special  and  specific,  for 
current  uses  of  individuals  or  bodies  in  legislative,  administrative, 
and  commercial  work.  Borne  of  the  more  important  original  investi- 
gations of  the  year  are  here  recorded,  including,  of  course,  the  records 
of  acreage,  production,  and  value  of  some  olf  the  principal  crops. 
There  are  other  rural  industries,  less  general  in  distribution  or  more 
complicated  in  their  data,  which  are  not  included.  The  year  is  too 
short  or  the  country  too  large  to  attempt  a  census  monthly  or  annu- 
ally of  all  products,  which  include  those  of  nearly  every  climate  or 
condition  in  the  domain  of  general  agriculture. 

The  work  has  the  voluntary  assistance  of  about  twelve  thousand 
local  correspondents  and  helpers,  and  in  the  Washington  pfKce  a  deri- 
cal  force  of  about  sixty  is  employed.  It  is  the  constant  aim  to  im- 
prove the  service,  in  widening  its  ran^e,  in  extending  its  faoihties, 
and  in  increasing  its  accuracy  and  reliaDility,  and  especially  its  prac- 
tical usefulness  to  the  farmers  of  the  United  States. 

J.  R.  DODGE, 

Statistician^ 

Hon.  Norman  J.  Colman^ 

Commissioner, 
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INTRODUCTION. 
Sir:  I  have  the  honor  to  present  herewith  my  annual  report  for 


Department  publioations,  and  I  have  omitted  trom  it,  because  ot  tne 
linfitation  as  to  number  of  pages  allotted  to  the  Entomologist,  many 
briefer  notes  and  articles  that  nave  been  prepared  as  the  result  of  the 
year's  work.  These  omitted  portions  will  at  once  be  prepared  for 
special  bulletins. 

The  fruit  Interests  of  the  Pacific  coast  have  of  late  years  been  more 
and  more. threatened  by  injurious  insects^  and  in  the  present  report 
the  leading  place  is  given  to  the  consideration  of  the  Cottony  Cushion- 
scale  (leery a  purchasi),  which  is  perhaps  the  ^eatest  pest  that  the 
fruit-growers  in  that  section  have  to  contend  with.  I  was  urged  last 
spring  by  many  prominent  horticulturists  and  by  Hon.  W.  W .  Mor- 
row, M.  C.  from  the  fourth  district  of  California,  to  personally  visit 
the  infested  region,  but  as  this  was  impossible  then  on  account  of 
impaired  health  ana  important  duties  in  the  East,  Messrs.  D.  W.  Oo- 
qunlett  and  Albert  Koebele  were  sent  to  Los  Angeles  early  in  the  year, 
with  instructions  to  carry  on  through  the  summer  an  extensive  series 
of  experiments  and  observations  upon  the  species.  It  will  be  seen 
from  the  context  that  this  is  one  of  those  insects  which  have,  naturally, 
extremely  limited  powers  of  spreading,  and  that  its  introduction  from 
one  continenj;,  to  another  and  its  subsequent  spread  mi^ht  easily  have 
been  prevented  had  vigilance  and  inteliijgent  appreciation  of  the  dan- 

fers  of  such  an  introduction  prevailed  in  years  gone  by  as  they  are 
eginning  to  prevail  now.  The  article  is  supplemented  by  detailed 
reports  on  experiments  by  Messrs.  Coquillett  and  Koebele,  which  indi- 
cate the  difficulties  of  controlling  the  pest,  but  at  the  same  time  show 
that  these  difficulties  may  be  overcome. 

The  kerosene  emulsions,  in  different  proportions,  which  have 
proved  so  entirely  satisf actorjr  against  the  scale-insects  of  the  Orange 
m  Florida,  have  m  general  failed  to  win  the  good  ojpinion  of  orange- 

Bowers  in  Calif ortiia.  *  Mr.  Matthew  Cooke  and  other  writers  in  tne 
bter  State  have  pronounced  the  kerosene  emulsions  inferior  to  caustic 
soda  and  caustic  potash,  and  even  to  strong  solutions  of  whale-oil  soap. 
Until  this  year  I  have  been  unable  to  offset  the  decision  of  these 
gentlemen  with  the  result  of  careful  experiment,  though  I  have  always 
Believed  their  want  of  success  was  due  to  imperfect  preparation  of  the 
emulsions  or  imperfect  application  of  them.  1  was  also  inclined  to 
give  some  credence  to  the  theory  advanced  by  Prof.  E.  W.  Hilgard, 
that  the  dryness  of  the  atmosphere  in  California  induced  a  more  rapid 
evaporation  of  the  kerosene  in  the  emulsion,  which  accounted  for  its 
inferior  results.  Moreover,  the  Cottony  Cushion-scale  is  much  less 
susceptible  to  the  action  of  insecticides  tnan  any  Floridian  species  on 
account  of  the  protection  afforded  by  the  large  waxy  mass  which  it 
Secretes,  as  well  as  on  account  of  its  great  vitality. 
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The  detailed  reports  on  remedies  just  referred  to  show  that  kero- 
sene emulsions  must  stiU  be  placed  at  the  head  of  the  list,  not  only 
for  ordinary  scale-insects,  but  for  this  leery  a,  so  far  as  efficacy  is  con- 
cerned, though  other  remedies  have  the  aavan.tage  of  being  cheaper. 
In  the  proportion  of  1  part  of  the  soap  emulsion  to  15  parts  of  water 
it  proves  a  perfect  remedy  for  their  Red  Scale  {Aspidioius  aurantii)^ 
a  species  wnich  has  done  incalculable  damage  in  Australia  and  has 
created  much  alarm  in  California.  After  a  thorough  application  of 
the  mixture  in  March  Mr.  Coquillett  found  that  every  scale-insect 
was  killed,  and  at  the  expiration  of  two  months  all  had  dropped  from 
the  leaves.  Used  in  the  same  proportion  on  the  Cottony  Cushion- 
scale,  however^  it  does  not  kill  the  old  females  with  the  egg-masses, 
nor  all  of  the  eggs.  Used  at  twice  this  strength  it  kills  all  of  the  eggs, 
as  weU  as  the  old  females,  and  even  when  properly  used  at  the  rate  of 
1  part  of  the  emulsion  to  5  parts  of  water  it  leaves  the  tree  uninjured 

Mr.  Coquillett  reports,  with  reference  to  the  much-praised  caustic 
soda,  that  it  has  no  effect  on  the  eggs  of  the  leery  a,  even  when  ap- 
plied so  strong  as  to  bum  the  bark  brown  and  Kill  all  the  leaves. 
Similarly,  whale-oil  soap,  one  pound  to  two  gallons  of  water,  does  not 
kill  the  eges  directly,  nor  does  hard  soap  and  water  in  the  same  pro- 
portions, although  the  effect  of  the  latter  seems  greater  than  that  of 
the  former.  They  both,  however,  harden  the  egg-masses  so  that  a  large 
proportion  of  the  young  larvae  are  unable  to  escai)e.  The  experiments 
ada  greatly  to  the  value  of  ordinary  tobacco,  for  one  of  the  most  effect- 
ual washes  used  is  made  by  boiling  one  pound  of  tobacco  leaves  in  one 
gallon  of  water  until  the  strength  nas  been  extracted  from  the  leaves, 
and  then  adding  enough  water  to  make  two  gallons.  This  wash, 
however,  costs  about  5  cents  per  gallon,  and  is  too  expensive  for  ordi- 
nary use.  Mr.  Koebele,  experimenting  through  August,  September, 
and  October,  found  that  kerosene  emuSified  with  soft-soap  penetrates 
the  egg-sacs  well,  kills  the  old  scales,  and  leaves  the  tree  iminjured. 
Emulsions  of  crude  petroleum,  although  much  cheaper,  )^e  found  very 
apt  to  injure  the  trees.  He  devoted  his  chief  attention,  on  account  of 
their  great  cheapness,  to  the  preparation  of  soaps  and  resin  com- 
pounds. He  succeeded  in  making  a  number  of  these  mixtures,  which, 
when  properly  diluted,  need  not  cost  more  than  from  one-third  to 
one-haif  or  a  cent  per  gallon,  and  which,  if  thoroughly  applied,  will 
bring  about  very  satisfactory  results,  killing  the  insects  and  either 
penetrating  or  hardening  the  egg-masses  so  as  to  prevent  the  hatch- 
ing of  the  young.  I  am  strongly  of  the  opinion  that  the  value  of  the 
soap  washes  depends  somewhat  on  the  seasoii  of  their  application, 
and  that  the  greater  success  of  Mr.  Koebele  with  them  as  compared 
with  that  of  Mr.  Coquillett  was  probably  due  to  the  fact  that  his  ex- 
periments were  made  during  the  dry  or  rainless  season. 

In  connection  with  the  subject  of  kerosene  emulsions,  I  may  put  on 
record  here  an  important  discovery  made  last  spring  in  carrying  on 
further  experiments  at  the  oflBce  in  emulsifying  this  oil.  It  is  that 
the  white  of  eg^s  with  a  little  sugar  may  be  used  as  a  satisfactory 
substitute  for  milk  where  this  is  not  accessible. 

If  the  white  of  3  eggs,  about  3  tablespoonfuls  of  sugar,  }  quart  of 
water,  and  1^  quarts  of  kerosene  are  worked  through  a  force-pump 
and  cyclone-nozzle  for  from  5  to  10  minutes  a  cream-like  emulsion 
is  produced,  which  can  be  diluted  with  water  to  any  desired  amount 
without- any  separation  of  the  oil;  provided  that  the  emulsion  is  not 
allowed  to  stand  for  any  length  of  time. 

Another  investigation  that  has  occupied  considerable  of  my  time 
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latelj[  is  tliat  in  reference  to  the  Southern  Buffalo  Gnats.  The  loss 
occasioned  by  the  attacks  of  these  upon  domestic  animals  has  been 
of  late  years  very  great,  and  the  Division  has  been  strongly  appealed 
to  by  influential  stock-raisers  in  the  lower  Mississippi  Valley  for  infor- 
mation. Messrs.  F.  M.  Webster,  Otto  Lugger,  and  Francis  Fillion 
have  each  been  directed  to  make  special  investigations  and  ejrperi- 
ments  during  the  year  in  different  parts  of  the  South,  and  Dr.  War- 
ren Eang,  of  V  icksDurg,  has  aided  in  various  ways.  At  the  time  when 
these  investigations  began  the  particular  species  concerned  had  not 
been  determined;  nor  was  anything  known  of  their  habits  in  the 
early  stages.  These  habits  were  surmised  from  what  was  known  of 
other  si)ecies  of  the  genus  both  in  this  country  and  Europe,  which,  as 
a  rule,  breed  in  clear,  rapid,  and  rocky  streams;  but  it  was  a  ques- 
tion how  our  Southern  species  could  breed  so  numerously  in  the  lower 
^uvial  Mississippi  country. 

It  results  from  the  investigation  that  there  are  more  j)articularly 
concerned  two  species,  which  may  be  known  and  distinguished  as  the 
Southern  Buffalo  Gnat  (the  larger  and  more  common  of  the  species) 
and  the  Turkey  Gnat,  the  names  by  which  they  are  very  generally 
known  in  the  country  affected.  They  are  both  undescribea  species, 
and  I  have  given  them  the  names  of  Simulium  pecuarum  and  S. 
meridionale  respectively.  The  habits  of  both  species  are  similar, 
and  both  have  been  found  to  breed  in  the  more  swiftly  running  currents 
of  bayous  and  larger  streams  which  are  permanent  and  do  not  dry 
up  in  midsummer. .  The  larvae  are  found  attached  to  the  masses  of 
drift-wood  and  leaves  which  form  at  points,  and  which,  by  impedi- 
ment, induce  a  more  rapid  current  on  the  surface.  Very  full  de- 
tails will  be  found  in  the  article,  and  at  its  close  I  have  discussed  the 
bearing  which  seasons  of  overflow  may  possibly  have  on  the  increase  of 
these  insects.  Much  yet  remains  to  be  ascertained,  however,  espe- 
cially as  to  opposition,  the  eggs,  and  the  early  habits  of  the  larvae. 

Another  insect  that  will  be  found  fully  treated  of  is  the  common 
Fall  Web- worm  (Hyphantria  cunea)y  which  abounded  during  the 
past  year  in  the  Eastern  States  in  a  phenomenal  way,  and  which  was 
so  destructive  to  the  shade  trees  or  the  Capital  as  to  attract  an  un- 
usual share  of  attention  and  to  call  forth  many  requests  for  informa- 
tion. Many  facts  hitherto  unpublished,  both  as  to  its  habits  and 
natural  enemies,  will  be  found  recorded,  while  advantage  has  been 
taken  of  the  very  favorable  opportunity  afforded  by  the  exceptional 
increase  of  the  species  in  Wasnington  City  to  carefully  study  its  rela^ 
tive  preference  for  different  trees.  I  have  already  published  in  my 
report  for  the  year  1883,  and  in  Bulletin  6  of  this  Division,  in  consid- 
ering the  Imported  Elm  Leaf -beetle,  full  directions  for  protecting 
trees  from  leaf -devouring  insects,  and  as  it  is  inadvisable  to  repeat 
what  is  already  accessible  in  published  form,  I  have  given  but  a  brief 
summary  of  the  means  available  for*  protecting  trees  from  this  Fall 
Web- worm.  Moreover,  the  spraying  appliances  that  are  most  useful 
against  the  scale-insects,  and  treated  or  in  considering  the  Cottony 
Cushion-scale  of  California,  are  equally  applicable  here,  and  in  so 
far  as  they  differ  from  those  already  descrioed  and  published  in  pre- 
vious reports  they  will  be  found  treated  of  in  connection  with  said 
scale.  So  far  as  the  city  of  Washington  is  concerned  (and  the  same 
will  apply  to  all  cities)  there  can  be  little  doubt  that  the  great  in- 
crease of  this  Fall  Web-worm  of  late  years  has  been  largely  due  to 
two  circumstances:  First,  the  prevalence  of  the  English  Sparrow  axA 
its  indisi)Osition  or  inability  to  feed  upon  this  wottci,  ^\a\ft  TDfiJfixtL^ 
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more  room  for  it  by  destroying  other  leas  injurious  and  smooih 
species;  seoondljr,  the  use  of  the  wooden  tree-boxes,  which  afford 
such  excellent  winter  shelter  for  the  cocoons. 

Some  recent  experience  is  recorded  with  regard  to  Joint  Worms, 
and  the  interesting  fact  is  brought  out  that  alternation  of  generation 
occurs  among  them,  and  that  in  the  genus  Isoaoma^  to  which  they 
belong,  two  forms,  which  have  hitherto  been  considered  good  species, 
are  in  reality  seasonal  dimorphic  forms  of  one  and  the  same  specie, 
as  I  have  always  suspected  would  prove  to  be  the  case. 

The  year  1886  may  be  said,  entomologically,  to  have  been  an  ordi- 
nary one,  and  notwithstanding  the  exceptional  injury  by  some,  there 
has  been,  perhaps,  less  damage  than  usual  from  injurious  species. 

Among  these  last  must  be  mentioned  the  Hop  Aphis  (Phorodon 
humuli),  which  was  so  destructive  in  the  great  hop  rerions  of  New 
York  State  as  to  have  caused  an  almost  total  loss.  The  best  evidence 
I  have  been  able  to  obtain  from  correspondents  is  that  in  a  great 
many  cases  no  harvest  was  made,  and  on  an  average  only  about  10 
per  cent,  was  harvested.  In  this  connection  I  have  taken  steps  to 
carry  on  a  series  of  i)ractical  experiments  the  coming  year,  and  I  may 
state  as  a  matter  of  interest  that,  from  investigations  made  last  Sep- 
tember in  the  hop  fields  I  am  lea  to  believe  that  I  have  discovered 
the  winter  egg  of  this  hop-louse  upon  plum  trees,  so  that  its  mode  of 
hibernation,  which  has  hitherto  been  a  mystery,  has  thus  been  set^ 
tied.  Full  verification  of  this  fact,  however,  cannot  be  obtained 
without  another  season's  observation,  and  for  ti4s  reason  I  have  been 
unwilling  so  far  to  publish  anvthing  in  detail. 

In  my  last  report  I  showed  that,  so  far  as  experiments  in  silk-cnlt- 
ure  are  concerned,  no  decisive  resulte  could  well  be  hoped  for  until 
the  Serrell  automatic  reel  could  be  tested  at  some  point  m  Washing- 
ton where  the  details  could  be  well  controlled  and  observations  made 
bv  myself  and  assistante,  and  where  the  work  could  be  parried  on  for 
at  least  two  years.  Congress  therefore  appropriated  tlO,000  for  this 
particular  purpose,  and  the  reeling  stations  at  San  Francisco,  New 
Orleans,  and  Philadelphia  have  been  abandoned.  The  brief  report 
of  the  work  in  this  direction,  which  will  be  found  in  the  following 
pages,  must  be  looked  upon  as  preliminary;  for,  while  the  figures 
given  look  somewhat  discouraging,  no  fair  and  proper  estimate  can 
DC  made  before  another  year.  The  confirmation  which  our  reeling 
has  so  far  given  of  the  value  of  the  Osage  Orange  as  silk-worm  food 
is  interesting,  and  entirely  in  keeping  with  what  1  expected  and  what 
I  have  previously  recorded. 

Work  has  been  continued  at  the  apicultural  station  at  Aurora,  HL, 
as  far  as  the  means  would  permit,  and  a  report  on  some  of  the  ex- 
periments by  Nelson  W.  McLain,  in  charge  of  the  station,  is  em- 
Dodied,  while  sopie  further  reports  will  be  mcluded  in  a  special  bul- 
letin.     I  have  endeavored  by  occasional  consultations  with  Mr. 
McLain  to  keep  the  experiments  in  lines  that  have  been  more  or  less 
neglected  by  J)ee-keepers  and  in  which  there  was  hope  of  valuable 
results.     The  most  important  of  these  are  in  the  direction  of  control- 
ling fertilization.     Most  of  the  improvement  in  bee-culture  in  the 
past  has  been  in  the  direction  of  mechanical  appliances,  while  these 
experiments  have  in  mind  the  improvement  of  the  bee  itself,  so  as 
to  increase  its  honey-yielding  power,  and  thus  advance  the  interest 
in  the  same  way  that  the  dairy  interest  has  been  advanced  by  improv- 
ing the  milk  and  butter  producing  qualities  of  the  cow. 

A  year  ago  Congress  added  ♦S  ^000  to  the  appropriation  of  the  Divis- 
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)ii  for  the  promotion  of  economic  ornithology,  and  charged  the  Ento- 
lologist  with  carrying  on  the  work.  This  appropriation  was  made 
t  the  instance  of  Proiessor  Baird,  myself,  and  Dr.  C.  Hart  Merriam, 
nd  in  obedience  to  a  memorial  from  the  American  Ornithologists' 
Jnion.  Work  was  begun  by  your  appointing  Dr.  Merriam  as  a 
pecial  agent  in  charge,  and  Dr.  A.  K.  Fisher  and  a  clerk  to  assist, 
.he  scope  of  the  work  planned  was  indicated  in  my  last  annual  re- 
port, it  Deing  arranged  that  the  part  relating  to  food  habits  should 
>e  dealt  with  by  myself  and  former  associates  because  of  its  entomo- 
ogical  bearing;  wnile  to  Dr.  Merriam  was  assigned  all  the  other 
)ha8e8  of  the  work,  he  being  particularly  interested  in  the  migra- 
ions  of  birds  as  chairman  of  the  committee  on  migrations  of  the 
Jnion  above  mentioned. 

Early  in  July,  1886,  a  circular  was  prepared  (Circular  20,  Division 
>f  Entomology)  setting  forth  the  objects  of  tne  investigation,  and 
isking  information  conoeminff  the  food-habits  of  certain  well-known 
Dirds  which  were  supposed  to  oe  beneficial  or  injurious  to  the  farmer. 
^Lbout  2,000  copies  of  this  circular  were  distributed  to  farmers  and 
>rnitholo^ts  throughout  the  country,  and  a  large  number  of  replies 
jvere  received.  During  the  winter  two  additional  circulars  (Circu- 
lars 24  and  27,  Division  of  Entomology),  accompanied  by  three 
schedules,  were  prepcured,  which  relatea  to  the  nugration  and  geo- 
zraphical  distribution  of  North  American  birds.  These  were  sent  to 
tne  Keepers  of  light-houses  along  the  coasts  and  lakes  and  to  the 
regular  observers  of  the  American  Ornithologists'  Union. 

Special  attention  was  given  during  the  year  to  the  English  Spar- 
row question,  and  a  large  amount  ofinf ormation  has  been  collec^d. 
The  ravages  of  birds  in  the  rice  fields  of  the  South  was  another  mat- 
ter which  early  received  attention,  and  Dr.  Fisher  was  sent  on  an 
extended  tour  through  the  rice-growing  districts,  giving  particular 
attention  to  those  of  Georgia  and  Louisiana.  The  formation  of  a 
collection  of , the  stomachs,  crops,  and  gizzards  of  birds  was  early 
undertaken,  and  has  been  continued  to  the  present  time. 

From  the  outset  I  have  recognized  that  while  the  ornithological 
work,  so  far  as  it  related  to  food-habits,  was  legitimately  placed  in 
the  Entomological  Division,  because  of  its  intimate  connection  with 
the  subject  of  entomology,  yet  there  were  many  other  lines  of  inquiry 
that  have  no  particular  bearing  on  entomology,  and  could  not  well  be 
prosecuted  in  earnest  without  detracting  from  the  time  which  should 
De  devoted  to  the  more  legitimate  sphere  of  the  Division.  As  soon, 
therefore,  as  it  was  ascertained  that  there  was  some  prospect  of  get- 
ting a  new  Division  created  I  strongly  urged  such  action,  and  a  new 
Division  of  Ornithology  and  Mammalogy  was  created  last  June  by 
Senate  amendment  to  the  House  bill,  it  naving  been  previously  ar- 
ranged that  the  Entomologist  should  take  charge  of^the  question 
of  food-habits  so  far  as  they  relate  to  insects.  Unfortunately,  how- 
ever, the  appropriation  to  the  new  Division  was  taken  from  the 
Entomological  Division,  thus  reducing  the  means  of  this  last  below 
what  it  was  two  years  ago,  so  that  the  work  has  been  correspond- 
ingly crippled  by  the  stoppage  of  investigations  already  begun  (espe- 
cially in  California  and  the  South),  by  the  discharge  of  some  of  the 
employes  and  the  reduction  in  salary  of  some  of  the  others. 

So  much  of  the  time  devoted  to  ornithology  during  the  year  having 
been  taken  up  in  original  investigations  and  the  accumulation  of  ma- 
terial, Dr.  Merriam  has  submitted  no  formal  report,  and  the  results 
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of  the  investigations,  so  far  as  thejr  have  been  written  up,  will  be  pub- 
lished directly  under  the  new  Division. 

In  this  connection,  as  evidence  of  the  interest  abroad  in  applied  en- 
tomologjr,  I  would  refer  to  the  holding  of  an  international  exhibition 
of  machinery  and  contrivances  for  applied  remedies  against  fungi  and 
insects  that  are  destructive  to  cultivated  plants.  This  congress  vas 
held  in  October  at  Florence,  and  his  Excellency,  B.  Grimaldi,  the  min- 
ister of  agriculture,  industry,  and  commerce  for  Italy,  was  very  anx- 
ious to  have  the  Division  represented  by  such  discoveries  and  mechan- 
ical appliances  as  have  been  developed  in  its  work  of  late  years.  He 
was  also  very  anxious  to  have  a  representative  from  the  Department 
to  take  part  in  the  discussions  of  the  congress  to  be  held  in  connection 
with  the  exhibition.  The  Entomologist  was  in  fact  made  one  of  the 
jurors,  and  it  is  to  be  regretted  that,  by  the  terms  of  our  appropria- 
tion, the  Department  was  unable  to  have  entomological  representation 
at  said  congress.  From  reports  of  the  congress  that  have  come  to 
hand,  kindly  furnished  by  Prof.  Qustav  Foex,  in  charge  of  the  experi- 
mental school  of  agriculture  at  Montpellier,  and  of  Henri  Grosiean,  of 
PariSj  it  is  evident  that  they  have  made  good  use  of  the  remedies  and 
contrivances  published  and  recorded  in  our  annual  reports,  and  that, 
with  the  exception  of  experience  against  the  Grape-vine  Phylloxera, 
there  was  not  very  much  that  would  have  interested  us  in  America. 

The  work  of  the  Division  is  best  represented  by  its  published  re- 
sults, as,  after  all,  its  value  is  proportioned  to  the  manner  in  which  it  is 
placed  upon  record  and  made  available  to  the  public,  though  there  is 
of  necessity  a  great  amount  of  work  that  is  not  accounted  for  in  print. 
In  the  matter  of  published  and  contemplated  reports  and  bulletins, 
the  following  list  represents  the  activity  of  the  Division  fairly  well: 

The  publications  of  the  present  year  nave  been  as  follows: 

Bulletin  No.  8.  The  Periodical  Cicada.  An  account  of  Cicada  sep- 
tendecim  and  its  tredecim  race,  with  a  chronology  of  all  broods  known. 
pp.  46.  ^  «-. 

Bulletin  No.  11.  Reports  of  Experiments  with  Various  Insecticide 
Substances,  chiefly  upon  insects  affecting  garden  crops,    pp.  34. 

Bulletin  No.  8.    Second  edition. 

Insects  affecting  the  Orange.    Renort  by  H.  Q.  Hubbard  on  the  * 
insects  affecting  the  culture  of  the  Orange  and  other  plants  of  the 
Citrus  family,  with  practical  suggestions  for  their  control  or  exter- 
mination,   pp.  227;  ngs.,  95;  plates,  14. 

Fourth  Report  of  the  United  States  Entomological  Commission,  by 
C.  V.  Riley,  being  a  revised  edition  of  Bulletin  No.  3,  and  the  final 
report  on  the  Cotton  Worm,  together  with  a  chapter  on  the  Boll  Worm. 
pp.  546;  figs.,  45^  plates,  64. 

Report  of  the  Entomologist  for  the  year  1885.    pp.  154 ;  riates,  9. 

Bulletin  No.  12.  Miscellaneous  Notes  on  the  Work  of  the  Divisioii 
of  Entomology  for  the  season  of  1885.    pp.  45 ;  1  plate. 

Bulletin  No.  9.  The  Mulberrv  Silk-worm ;  being  a  manual  of  in- 
structions in  silk-culture.  Sixtn  revised  edition  of  Special  No.  11. 
pp.  62 ;  figs. ,  29. 

Those  in  course  of  preparation  are : 

Final  Report  on  Insects  injurious  to  Forest  Trees  (nearly  completed). 

Bibliography  of  Economic  Entomology.  A  critical  list  of  the 
economic  writings  of  American  entomologists. 

Report  on  Insects  affecting  Domestic  Animals. 

Report  on  Remedies.  A  critical  and  classificatory  treatise  upon  aU 
the  remedies  which  have  been  recommended  atrainst  injurious  insects. 
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Report  on  the  Insects  affecting  Garden  Crops  of  Florida. 

Report  on  the  Insects  affecting  the  Grains. 

Report  on  Insects  affecting  the  Hop  Crop. 

Report  on  Insects  affecting  the  Cranberry  Crop. 

Report  upon  the  Grape-vine  Phylloxera. 

Monograph  of  the  Acrididffi  (destructive  Grasshoppers). 

Monograph  of  the  Noctuidee  (Cut-worms,  &c.). 

Bulletin  on  Acronyctas  (destructive  tree-caterpillars). 

Report  on  the  Insectivorous  Habits  of  Birds. 

Seyeral  bulletins. 

Dr.  Packard  has  continued  work  on  the  Renort  on  Forest  Insects. 
le  spent  a  portion  of  March  and  April  in  I^'orthem  and  Central 
^oriaa  studying  and  collecting  the  species  injurious  to  Live  and 
Vater  O^,  as  well  as  to  the  Pines  and  Cypress.  His  observations 
•o  to  corroborate  those  of  others  who  have  studied  the  Florida  insect 
auna,  viz,  that  while  a  large  proportion  of  the  insects  feeding  on 
he  oa^  in  Central  Florida  differ  from  those  found  in  the  Northern 
itates,  yet  the  pine  insects  from  Maine  to  Florida  belong  to  nearly 
ne  and  the  same  fauna.  During  the  summer  months  he  worked  in 
laine,  on  the  shores  of  Casco  Bajr,  and  a  considerable  amount  of 
rork  was  also  done  near  Jackson,  in  New  Hampshire,  and  around 
^rovidence.  A  report  by  him  on  some  of  the  insects  observed,  aixd 
specially  on  a  worm  injurious  to  spruce  buds^  has  been  submitted, 
nd  will  be  published  in  the  next  bulletin. 

Mr.  F.  M.  Webster  has  continued  investigations  on  the  insects 
ffecting  our  grains  and  forage  plants,  and  his  report,  included  here- 
with, contains  a  number  of  interesting  observations,  and  also  a  list 
f  102  species  of  insects  frenquenting  Buckwheat,  with  notes  of  their 
elative  abundance  and  their  method  of  attacking  the  plant. 

Mr.  Lawrence  Bruner  has  continued  work  in  Nebraska,  and  a 
pecial  report  from  him  will  be  published  in  bulletin  form. 

Prof.  Iferbert  Osborn,  of  Ames,  Iowa,  has  continued  to  assist  me 
n  work  upon  the  insect  parasites  of  domestic  animals. 

Miss  M.  E.  Murtfeldt  and  Mr.  J.  G.  Barlow  were  each  engaged 
luring  the  year  for  brief  periods  in  various  observations  in  Missouri, 
jid  Mr.  William  H.  Ashmead  similarlv  for  a  brief  period  in  Florida. 

Work  by  Mr.  B.  P.  Mann  on  the  Bibliography  of  Economic  Ento- 
nology  has  been  interrupted  by  the  reduction  in  the  appropriation, 
)ut  otnerwise  the  Divisional  force  at  the  Department  remains  the 
ame,  Messrs.  E.  A.  Schwarz  and  Theo.  Pergande  assisting  in  the  office 
v^ork. 

The  illustrations  to  this  report  have  been  made  by  Miss  Lillie  Sul- 
ivan  and  Dr.  George  Marx,  with  the  supervision  of  jpyself  or  of 
tfr.  Howard. 

I  take  pleasure,  in  conclusion,  in  acknowledging  my  indebtedness 
lO  Mr.  Oxto  Lugger  for  assistance  in  the  preparation  of  the  article  on 
he  Buffalo  Gnats  and  for  the  satisfactory  manner  in  which  he  carried 
m  his  observations  at  Memphis,  and  particularly  to  Mr.  L.  O.  How- 
ird,  who  has  had  charge  of  the  Division  during  my  absence,  and  who 
bas  materially  assisted  me  throughout  both  in  the  office  correspond- 
snce  and  the  preparation  of  reports.  December  24,  1886.    . 

Respectfully  submitted, 

C.  V.  RILEY, 

Hon.  Norman  J.  Colman,  Entomologist. 

Commissioner  of  Agriculture. 

30  AG— '86 
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MISCELLANEOUS  INSECTS. 

THE  COTTONY  CUSHION-SOALK 
(Icerya  purchasi  Maskell.) 

Order  Hbmiptbra;  family  Ooccidje. 

[Plates  I,  n,  m,  IV,  and  V.] 
INTRODUCTORY. 

We  have,  during  the  year,  been  conducting  a  special  investigation 
of  the  habits  of  and  remedies  for  the  so-called  Cottony  Cushion-scale 
of  California,  an  insect  which  for  the  last  eight  years  has  occupied 
much  of  the  attention  of  the  horticulturists  of  that  State.  We  have 
been  much  interested  in  this  pest  since  it  was  originally  sent  to  ns 
while  in  Missouri  by  Mr.  R.  H.  Stretch  from  San  Francisco  in  1872, 
and  have  watched  its  increase  and  spread,  until  it  became  evident  from 
its  alarming  prolificacy,  f roni  the  great  diversity  of  its  food-plante. 
from  its  supposed  immunity  from  the  attacks  of  natural  enemies,  and 
from  the  protection  against  the  action  of  insecticides  afforded  by  ite 
abundant  waxy  excretions,  that  especial  study  and  experiment  were 
much  needed. 

The  following  account  of  the  insect  is  prepared  from  published 
accounts  and  unpublished  correspondence;  from  our  biologic  notes 
made  at  the  office  in  Washington,  chiefly  in  1878, 1880,  and  1886;  but 
more  especially  from  our  recent  experience  in  the  field  (which  the 
delay  in  publishing  the  report  has  enabled  us  to  partly  emoody),  and 
the  observations  of  Messrs.  Coquillett  and  Koebeie,  wnose  reports  on 
experiments  made  to  destroy  it  will  be  found  given  in  full  among 
the  reports  of  agents. 

OEOQRAPHICAL  DISTRIBUTION. 

So  far  as  we  have  been  able  to  learn,  up  to  the  date  of  present 
writing,  the  Cottony  Cushion-scale  is  found  only  in  California,  in 
Australia,  in  South  Africa*  and  in  New  Zealand.  We  shall  discuss 
its  introduction  into  Caliiomia  and  its  present  limitations  in  that 
State  in  subsequent  sections  of  this  paper,  and  what  we  know  of  its 
spread  in  the  other  countries  mentionea  is  here  considered. 

In  Australia. — As  will  ajjpear  farther  on,  the  evidence  collected 
goes  to  prove  that  this  insect  is  indigenous  to  Australia  and  has  been 
exported  from  this  colony  to  the  two  other  colonies  in  which  it  occurs 
and  to  the  United  States,  We  have  very  few  facts  as  to  its  occur- 
rence in  Australia  and  these  are  taken  at  second  hand.  We  have 
addressed  communications  to  a  number  of  naturalists  in  different  por- 
tions of  that  country,  but  their  replies  have  at  this  writing  not  been 
received.  From  the  "Report  of  the  Commission  appointed  by  his 
excellency  the  governor  to  inquire  into  and  report  upon  the  means 
of  exterminating  the  insect  of  the  family  ^CoccidcBy  commonly  known 
as  the  'Australian  Bug/  "  published  at  Cape  Town,  1877,  and  from  the 
letter  of  Mr.  Roland  Trimen,  dated  February  5,  1877,  and  published 
by  the  government  secretary  of  Cape  Colony  as  *'  Government  Notice 
No.  113,  1877,^'  we  find  that  at  that  time  specimens  of  the  insect  were 
sent  from  Cape  Town  to  different  portions  of  Australia,  and  that  re- 
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ies  -were  received  as  follows:  The  Queensland  authorities  simply 
•omised  inquiry  and  report.  The  government  of  South  Australia 
d  not  recognize  the  insect  in  question  as  a  native  of  that  colony, 
he  inquiry  to  Victoria  was  referred  to  Prof.  Frederick  McCoy,  di- 
ictor  of  the  National  Museum  at  Melbourne,  who  identified  the  in- 
ct  as  a  new  Dorthesia,  "common  in  Victoria  on  different  kinds  of 
cacia.*' 

This  is  the  extent  of  our  information,  Mr.  Maskell,  in  his  second 
iper  on  this  species  (Transactions  and  Proceedings  New  Zealand 
istitute,  XIV,  p.  226,  1881],  writes:  "When  in  Australia  a  few 
lonths  ago  I  observed  at  Ballarat  an  insect,  certainly  an  Icerya,  but 
think  not  L  purchasij  but  I  had  no  opportunity  of  bringing  away 
single  specimen."  There  exists,  then,  a  possibility  at  least  that  the 
isect  under  consideration  is  found  at  Ballarat  as  well  as  around  Mel- 
Dume. 

In  Cape  Colony. — ^We  find  in  the  "Report  of  the  Commission," 
;c.,  jjust  cited,  the  following  information  on  the  spread  of  the  insect 
I  this  colony: 

From  the  answers  received  it  would  seem  that  the  insect,  having  first  appeared 
id  succeeded  in  establishing  itself  in  Cape  Town  and  the  vicinity,  gradufdly  spread 
ong  the  lines  of  traffic  by  land  and  sea  to  different  parts  of  the  colony;  and  we  may 
enfion,  in  evidence  of  its  irregular  dispersal  bv  cnance  methods  of  conveyance, 
at  it  was  observed  in  the  village  of  Ookiep,  rfamaqualand^  only  a  few  months 
ter  its  first  discovery  in  the  Cape  Town  Botanical  Gardens  m  1878,  and  yet  was 
)t  seen  in  the  neighboring  division  of  Stellenbosch  till  the  later  end  of  1870. 

The  limits  to  which  the  insect  had  extended  at  the  time  of  the  pnb- 
sation  of  the  report  of  the  commission  (1877,  presumably  the  latter 
irt  of  the  year)  included  the  following  localities:  Cape  Town  and 
jighborhood,  Simon's  Town,  Stellenbosch  (Mulders  Vlei),  Malmes- 
iry,  Paarl,  Wellington,  Namaqualand  (Ookiep),  Bredasdorp,  George 
Jrak  River),  Uitenhage,  East  London. 

We  have  no  information  as  to  the  present  status  of  the  insect  in 
is  colony,  as  the  replies  to  our  letters  of  inquiry  have  not  yet  come 
hand.* 

In  New  Zealand. — From  the  paper  containing  Mr.  Maskell's 
iginal  description  of  Icerya  purchasi  (Trans,  and  Proc.  N.  Z.  Inst., 
I,  220, 1878),  we  learn  that  the  insect  was  first  noticed  at  Auckland, 
note  by  Mr.  E.  A.  MacKechnie  (Ibid.,  XIV,  549, 1881)  indicated  that 
had  greatly  increased  in  presumably  the  same  neighborhood  in 
81.  In  Mr.  MaskelFs  second  paper  (ibid.,  p.  226)  he  mentions  in  a 
3t-note  that  he  had  just  received  the  insect  from  Napier.  In  his 
ird  paper  (Ibid.,  XVl,  140, 1883)  he  writes  as  follows: 

'cerya  purchasi  has  spread  greatly  in  the  last  two  years.  It  had  just  reached  Na- 
r  at  the  date  of  my  last  paper.  It  has  now  established  itself  in  that  district  not 
y  in  gardens,  hut  in  the  native  forests.  In  Auckland  it  is  attacking  all  sorts  of 
nte.  ♦  ♦  *  It  has  reached  Nelson,  and  ITiave  had  many  communications  from 
.t  place  complaining  of  its  ravages*    ♦    ♦    ♦    Whether  this  pest  wiU  spread  in 

•  colder  southern  climate  (Christchurch)  as  it  has  in  the  warmer  north  remains  to 
seen.  Our  gardeners  here  are  not  in  much  dread  of  outdoor  insects;  they  con- 
9  their  attention  to  those  in  greenhouses.  They  may  be  right;  still  the  winter 
m  in  Canterbury  is  not  severe  enough  to  kiU  these  insects,  and  I  know  that  in  the 
ristchurch  public  gardens  many  trees  have  had  to  be  burnt  simply  on  account  of 

•  ravages  of  CoceidcB, 

We  have  no  information  on  this  point  from  this  colony  later  than 
33,  but  have  taken  steps  to  ascertain  the  present  spread  of  the  pest. 

'Just  as  the  report  is  being  sent  to  tlie  printer  we  learn  from  Miss  Ormerodtbait 
^  has  received  specimens  tiom  Port  Elizabeth,  Cape  Colony. 
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IMPORTATION  OP  THE  SPECIES  INTO  CALIFORNIA. 

The  first  printed  record,  with  which  we  are  acquainted,  of  the  occur- 
rence of  the  Cottony  Cushion-scale  in  California  is  Mr.  Stretci's 
article  in  the  Proceedings  of  the  California  Academy  of  Scieuces, 
Vol.  rV,  read  September  16,  1872.     In  opening  this  paper  he  refers 
to  the  fact  that  **at  a  former  meeting  certain  insects  forwarded  to 
this  society  from  Menlo  Park,  San  Mateo  Coimty,  by  Mr.  Gordon," 
were  referred  to  him  for  examination.    A  careful  search  through 
the  previous  proceedings  fails  to  show  any  mention  of  this  previous 
sending,  though  at  the  meeting  of  July  1,  1872,  Mr.  John  Mewston, 
jr.,  "exhibited  some  limbs  ot  Australian  Acacia  from  San  Mateo 
which  were  infested  by  a  snecies  of  Coccus,  and  stated  that  the  insect 
had  not  only  been  detected  in  its  depredations  upon  said  tree,  but 
also  upon  the  orange  trees."    This  latter  reference  may  very  possibly 
have  been  to  the  Cottony  Cushion-scale,  and  if  so  it  is  interesting,  as 
indicating  already  a  spread  of  some  miles  from  Menlo  Park. 

All  the  slight  evidence  possessed  points  to  the  introduction  of  this 
scale  on  Australian  Acacia  by  Mr.  George  Gordon  about  1868  or  1869. 
Mr.  Stretch  says: 

This  being  all  the  information  to  be  derived  from  the  specimens  referred  to  me,  I 
Tisited  Memo  Park  in  search  of  further  information,  and  received  a  veiy  heartjwd- 
come  from  Mr.  Gordon.  The  supposition  is  that  the  insect  was  imported  from  Ai»> 
tralia  some  three  years  ago;  at  any  rate  it  seemed  to  ori^nate  on  the  uleocialo^olia. 

This  was  evidently  Mr.  Gordon's  supposition,  and  the  plain  infer- 
ence is  that  about  three  years  previous  to  this  time  certain  Acacias  had 
been  imported  by  Mr.  Gordon  from  Australia  as  plants  or  cuttings 
contrary  to  the  general  custom,  although  it  is  not  stated  in  so  many 
words. 
Dr.  A.  W.  Saxe,  of  Santa  Clara,  Cal.,  in  1877,  wrote:* 
"So  far  as  I  can  ascertain,  it  was  brought  to  California  on  some 

flants  imported  from  Australia  by  the  late  George  Gordon,  of  Menlo 
^ark  (the  sugar  refiner)/' 

In  the  introduction  to  our  annual  report  as  Entomologist  to  this 
Department  for  1878  we  referred  to  the  serious  complaints  that  came 
from  the  Pacific  coast  of  injury  by  it  to  orchard  and  ornamental  trees, 
and  from  specimens  received  from  Dr.  Saxe  (Mr.  Maskell's  j)apers 
being  unknovm  here  then)  referred  it  to  the  genus  Dorthesta^  and 
remarked: 

It  is  an  Australian  insect,  and  has  of  late  years  been  introduced  on  Australian 
pHnts  into  South  Africa,  where,  as  I  learn  from  one  of  my  correspondents,  Mr. 
Koland  Trimen,  curator  of  the  South  African  Museum,  it  haiB  multiplied  at  a  t«f- 
rible  rate,  and  become  such  a  scourge  as  to  attract  the  attention  of  ti^e  gOTemmeDt 
It  has  evidentl^r  been  introduced  (prol^bly  on  the  Blue  Giun  or  ^t/co/vpftM)  to  Cali- 
fornia, either  direct  from  Australia  or  from  South  Africa,  and  will  doubtless  become 
quite  a  scoutj^;  because  most  introduced  insects  are  brought  over  without  the 
natural  enemies  which  keep  them  in  check  in  their  native  countiy  and  consequently 
multiply  at  a  prodigious  rate.  It  wiU  be  naturally  partial  to  Australian  trews,  and 
shows  a  preference  for  Acacia,  Eucalyptus,  Orange,  Rose,  Privet,  and  Spiraea. 

Professor  Comstock,  in  the  Annual  Report  of  the  Department  of 
Agriculture  for  1880,  p.  348,  cited  this  article  of  Dr.  Saxe's  as  the 
earliest  article  with  which  he  was  acquainted,  and  repeated  Dr.  Saxe's 
opinion  as  to  the  introduction  of  the  insect. 

Beyond  this  we  are  able  to  ^et  no  information  upon  the  subject,  and 
these  data  are  in  all  probability  the  first  connected  with  the  introduc- 
tion of  the  Cottony  Cushion-scale.     There  may  possibly  have  been 
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Bubseqnent  and  independent  importations,  but  that  this  is  the  one 
from  which  the  main  spread  originated  there  can  be  little  doubt. 

rrS  SPREAD  AND  PRESENT  LIMITATION   IN  CALIFORNIA. 

"We  are  indebted  to  Mr.  Matthew  Cooke,  of  Sacramento,  for  com- 
nromcating  a  lengthy  and  careful  account  of  the  localities  in  which 
the  i)est  at  present  exists  in  California.  Mr.  Cooke  has  mapped  out 
ten  districts,  six  in  the  counties  of  Marin,  San  Mateo,  Santa  Claria, 
Sacramento,  Sonoma,  and  Napa,  in  the  San  Francisco  region,  and  four 
in  the  counties  of  Santa  Barbara  and  Los  Angeles,  in  the  southern  por- 
tion of  the  State. 

The  first  infested  district  extends  from  Menlo  Park  to  San  Mateo, 
a  distance  of  10  miles.  It  is  bounded  on  the  east  by  the  Southern 
Pacific  Railroad,  and  extends  some  3  miles  west,  including  in  conse- 
quence some  30  square  miles.  But  little  effort,  according  to  Mr. 
Cooke,  has  been  made  to  eradicate  the  pest  in  this  district. 

The  second  infested  districts  contained  within  the  town  limits  of 
San  Bafael,  Marin  County,  about  14  miles  north  of  San  Francisco. 
In  this  district  it  has  been  neld  in  check,  but  there  are  still  some  to 
be  found,  and  its  increase  is  only  dependent  upon  a  lapse  of  vigilaiice. 

The  third  infested  district  includes  the  city  of  San  Jos6  and  the 
town  of  Santa  Clara,  and  contains  an  area  of  about  16  square  miles. 
In  these  towns  the  sccJe  insects  infested  the  ornamental  and  shade 
trees  and  shrubbery,  but  did  not  seem  to  trouble  the  deciduous  fruit 
trees  to  any  extent.  At  San  Jos^  energetic  measures  have  been  taken ; 
the  trees  have  been  cut  back  and  their  trunks  scrubbed  until  the  pest 
has  been  thoroughly  eradicated.  At  Santa  Clara,  however,  little  nas 
been  done,  and  some  places  are  seriously  infested. 

The  fourth  infested  district  occurs  at  tne  city  of  Sacramento,  where 
only-about  120  acres  are  infested,  although  it  is  stated  to  be  rapidly 
spreading.  The  insect  was  first  discovered  in  this  district  by  Mr. 
Cooke  in  October,  1885,  in  about  eight  gardens.  The  city  trustees 
appropriated  $200,  and  with  this  sum  it  was  destroyed,  except  upon 
certain  premises  which  the  authorities  could  not  enter.  Mr.  Cooke 
gives  in  this  connection,  as  an  instance  of  the  rapidity  of  the  multi- 
plication and  spread  of  the  insect,  the  following: 

In  October,  1885,  a  patch  of  these  insects  oovered  a  space  of  about  8  by  4  inches 
was  noticed  upon  a  limb  of  an  Acacia  tree.  From  these  it  spread,  and  in  a  little 
more  than  a  year  several  Orange  and  Lemon  trees  and  other  plants  growing  closely 
in  an  area  of  about  160  by  80  feet  had  become  seriously  infested. 

The  fifth  infested  district  is  found  at  Healdsburg,  Sonoma  County, 
about  65  miles  north  by  west  of  San  Francisco.  Here  the  insect  is 
mainly  comprised  within  the  town  limits,  and  infests  the  shade  trees 
along  the  streets  and  the  shrubbery  in  the  gardens. 

In  Mr.  Cooke's  sixth  district  the  insect  cannot  be  said  to  exist  at 
present.  It  comprises  a  single  garden  in  the  town  of  Saint  Helena, 
Napa  County,  about  60  miles  north  by  east  of  San  Francisco.  It 
was  found  upon  a  rose  bush  in  that  place  by  Mrs.  Richard  Wood  in 
October,  1882.  The  bush  was  destroyed,  and  the  pest  has  not  been 
found  in  that  section  since. 

The  seventh  infested  district  includes  the  city  of  Los  Angeles,  where 
the  insect  is  principally  confined,  according  to  Mr.  Cooke,  to  the  gar- 
dens and  suburbs  on  the  eastern  side  of  the  city.  Mr.  Coquillett  says 
that  as  nearly  as  can  be  ascertained  the  insect  was  first  introduced 
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into  Lob  Angeles  in  1878  npon  some  nursery  trees  purchased  from  a 
San  Francisco  nurseryman.  These  trees  were  planted  in  a  certAm 
nursery,  and  when  the  insects  were  first  noticed  upon  them  the  owner 
was  rec[uested  to  burn  them.  He  neglected  to  do  this,  and  soon  after 
failed  in  business,  and  the  nursery  fell  into  other  hands.  The  nev 
owner  also  proved  indifferent,  and  from  this  p|oint  the  insecte  spr^ 
into  the  surrounding  orchards,  going  mainly  in  the  direction  of  the 

S  re  vailing  winds.  Some  years  ago  a  tree  was  found  infested  at  Passa^ 
ena,  7  miles  east  of  Los  Angeles,  but  it  was  immediately  destroyed, 
and  the  insect  )ias  not  been  heard  of  since.  At  Pomona,  32  miles 
east  of  Los  Angeles,  the  same  thing  happened  in  1883.  Two  trees 
were  found  to  be  infested  and  were  immediately  destroyed,  and  the 
insect  has  not  appeared  since. 

The  eighth  infested  district  is  at  Anaheim,  Los  Anjgeles  Coxmty. 
27  miles  south  by  east  of  Los  Angeles.  Here  the  insect  is  purely  local 
and  does  not  seem  to  be  spreading. 

The  ninth  district  is  at  San  Gabriel,  9  podles  east  of  Los  Angeles. 
In  the  vicinity  of  this  place  are  some  of  tne  largest  orange  groves  in 
Calif  omia^  in  1880  or  1881,  according  to  Mr.  Cooke,  a]Ufi«.  McGreg- 
orv  bought  a  pot-plant  in  Los  Angeles,  brought  it  home,  and  placed 
it  beside  a  small  Orange  near  her  nouse.  In  1882  the  nei^ooring 
orange  trees  were  found  to  be  infested  with  the  Cottony  Cushion- 
scale.  In  the  fall  of  1883  it  was  found  in  some  of  the  larger  orchards 
80  abundantlv  as  to  cause  alarm  among  the  growers.  By  means  of 
a  voluntary  tax  of  filve  cents  per  tree,  some  fifteen  hundred  or  two 
thousand  dollars  were  raised  and  expended  and  the  pest  eradicated. 
The  most  radical  measures  were  used.  The  trees  were  cut  back  to  the 
crotches,  the  branches  burned,  and  the  trunks  scrubbed.  In  1885, 
however,  the  insect  was  a^in  found,  but  only  in  a  few  trees. 

The  tenth  and  last  distnct  includes  the  orchards  in  and  around  the 
oity  of  Santa  Barbara.  According  to  Mr.  Coquillett  &e  scale  was 
inlaroduced  into  this  district  in  1878.  A  number  of  trees  from  the 
same  lot  which  first  introduced  the  pest  into  Los  Angeles  was  sent  to 
Santa  Barbara  at  about  the  same  time.  Mr.  Cooke  states  that  he  vis* 
ited  this  district  in  July,  1884,  and  found  Mr.  Stowe's  orchards  (10  miles 
north  of  the  city  of  Santa  Barbara)  the  most  seriously  inf  estea  spot  in 
the  State.  Forty  acres,  principally  of  lemon  trees,  were  badly  dam- 
aged, and  over  many  acres  the  trees  had  been  du^  out  and  burned 
1^0  miles  north  of  Mr.  Stowe's,  Colonel  Hollister  s  groves  also  con- 
tained the  insect  in  numbers.  About  40  acres  were  partially  infested 
The  latter  gentleman  made  strong  endeavors  to  rid  his  groves  of  the 
insect,  and  spent  a  great  deal  of  money^  with  only  partial  success. 
Mr.  Cooke  states  that  the  course  of  the  msect  between  Mr.  StoW^ 
and  Colonel  HoUister's  could  be  plainly  traced  over  a  rolling  grazing 
land  on  the  nettles,  dock,  and  otner  weeds.* 

*  Reports  have  gained  currency  that  this  Icerya  was  found  abundantly  around 
Santa  Barbara  on  wild  plants,  and  especially  upon  the  '*Ghrease-wood,**  and  it  has 
been  argued  f^om  such  reports  that  the  species  is  indigenous.  They  have  no  found- 
ation except  in  mistaken  identity,  a  large  Coccid  belonging  to  the  ffenus  BhuocoO' 
citSf  wliich  occurs  abundantly  on  Artemisia  califomica,  having  unaoubtedly  given 
rise  to  the  report.  The  female  of  this  species,  which  we  shall  describe  as  Rnizococ- 
CU8  arteniisicBy  secretes  a  globular  mass  of  white  cottony  wax,  which  is  more  or  leas 
distinctly  ribbed,  and  her  eggs  are  of  the  same  color  as  tiioie  of  the  Icerya;  but 
with  these  superficial  reflmbTanoes  which  have  misled^  there  are  profound  stract- 
ural  differences. 
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FOOD-PLANTS. 

Original  Food-plant  of  Icerya  purchasi. — There  seems  good 
eason  to  believe  that  this  species  is  originally  an  Acacia  insect,  and 
hat  upon  one  or  another  or  the  plants  of  this  genus  it  was  imported 
rom  Australia  into  South  Africa,  California,  and  New  Zealand. 
Australia  is  pre-eminently  the  home  of  the  Acacias,  while  none  are 
ndigenous  to  California,  nor,  so  far  as  we  can  ascertain,  to  New  Zea- 
and,  and,  as  is  well  known,  the  species  now  found  in  these  two  coun- 
ries  have  been  introduced  from  Australia, 

Professor  McCoy,  of  Melbourne,  in  his  original  communication  to 
he  government  of  Cape  Colony,  in  1876,  stated  that  the  insect  in 
question  occurred  in  Victoria  on  **  different  kinds  of  Acacia. '*^ 

Mr.  J.  C.  Brown*  states,  on  the  basis  of  Mr.  Trimen's  description, 
hat  the  "Australian  Bug"  appears  to  resemble  in  several  details  one 
>f  the  Coccidae  found  on  the  Kangaroo  Island  Acacia,  universally 
kround  Adelaide.  This  statement  is  so  indefinite  as  to  have  little 
weight;  yet  there  is  more  than  a  possibility  that  the  Australian  insect 
nentioned  is  the  Icerya. 

Mr,  Trimen,  in  his  report  previously  mentioned,  states  that  the 
irst  specimens  seen  by  him  in  Cape  Colony  occurred  in  1873,  at  Clair- 
nont,  on  Blackwood  trees  {AcacicL  melanoxylon),  obtawed  from  the 
botanic  gardens  at  Cape  Town.    He  goes  on  to  say: 

In  the  ooorae  of  a  few  monthfl  the  inaeot  inoroMed  lo  prod%ioiiBly  in  number,  and 
^e  Australian  Acadae  became  laden  with  them  to  such  an  extent,  that  in  the  early 
}Bjt  of  1874  the  large  Blackwood  treee  in  the  g^dens,  which  were  infested  to  a 
j;Teater  extent  than  any  other  plant,  had  to  be  out  aoVn. 

In  New  Zealand  the  first  appearance  of  this  insect  was  also  upon  ain 
A.U8tralian  Acacia.  Mr.  MasKeU,  in  originally  describing  the  insect,  in 
L878,  says:  ''My  specimens  of  this  subdiyision  were  found  on  a  hedge 
3f  the  Kangaroo  Acacia,  f  in  Auckland^  in  March  last.  I  understood, 
from  Mr.  Uneeseman  and  Dr.  Purchas,  who  kindly  brought  this  in- 
sect under  my  notice,  that  it  had  only  lately  appeared  in  Auckland^ 
and  that  it  was  only  as  yet  to  be  fouiid  upon  that  one  hed^e.'' 

In  California  the  experience  was  almost  precisely  similar.  Mr. 
Stretch,  in  his  paper  before  the  California  Academy  of  Sciences,  in 
1872,  stated  that  at  Menlo  Park  "it  seemed  to  originate  upon  Acacia 
latifolia,  a  species  inmorted  from  Australia.**  Miss  Anna  Rosecrans, 
writing  to  tne  Pacijic  Rural  Press  of  February  17,  1877,  says:  "It 
was  first  noticed  at  San  Rafael  on  Acacia  trees  four  or  five  years  ago." 
Dr.  Chapin,  in  the  first  report  of  the  State  Board  of  Horticultural 
Commissioners  of  California,  1882^  says:  "This  scale  has  been,  it  is 
asserted,  known  to  be  on  the  Acacia  for  seven  years  in  San  Jostf,  but 
it  is  only  during  the  past  and  present  seasons  that  it  has  attracted  at- 
tention" (presumably  by  its  spread  to  other  cultivated  plants). 

Thus  we  have  much  cumulative  evidence  that  the  species  of  the 
genus  Acacia  are  the  preferred  food-plants  of  the  Cottony  Cushion- 
scale,  and,  admitting  Australia  as  its  proper  home,  they  are  probably 
its  original  food. 

Its  Food-plants  in  South  Africa.— From  Mr.  Trimen's  1877 
report  we  gather  the  following  list  of  plants  to  which  the  Australian 
BuK  had  spread  since  1873: 

Acacia  melanoxylon. 

*0n  the  ^'Australian  Bog"  of  Soath  Africa.    Journal  of  Forutry,  Kay,  188S. 
VI,  p.  44. 
iAeacia  armata.—C  V.  R. 
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Australian  Acacias. 

**  Golden  WiUow/* 

Casuarius. 

Pittosporum. 

"Blue  Gum"  (rarely). 

Australian  "Bottle-Drush.^ 

Oak. 

Orange. 

Vine. 

Fig. 

Laurustinus. 

Kose. 

Hosemary. 

Strawberry. 

Verbena. 

Plumbago. 

Indian  Jasmine.  ^ 

Bougainvillea. 

Hawthorn. 

Poinsettia. 

Hakea, 

This  list  is  not  added  to  in  the  "Report  of  the  Commission,"  &c.. 
published  at  Cape  Colony  in  1877.  Mr.  Trimen,  in  the  article  cited 
aoove.  gave  thepref erence  to  the  trees  and  shrubs  of  Australian  origin: 
but  Mr.  J.  C.  Itfrown  Uoc.  cit)  quotes  him  as  writing,  under  date  of 
March  17  (1888?),  that  the  insect  had  then  mainly  attacned  itself  to  the 
orange  trees.  **Many  of  the  finest  plantations  have  been  destroyed 
and  others  are  on  the  high  road  to  destruction.  You  will  remem- 
ber,'*  he  says,  "  how  good  and  cheap  oranges  used  to  be  here;  thejr  have 
lately  been  three  pence  and  four  pence  apiece,  and  often  inferior  in 
quahty  even  at  such  a  price.'' 

Its  Food-plants  in  ifBW  Zealand.— From  the  various  communi- 
cations of  Mr.  Maskell  and  others  in  the  Transactions  and  Proceed- 
ings of  the  New  Zealand  Institute  we  give  the  following  list  of  plante 
which  have  been  especially  designated.  There  has  been  no  attemi)t, 
however,  on  Mr.  Maskell's  part  to  give  at  all  a  complete  list,  and  in 
fact,  he  says,*  "  In  Auckland  it  is  attacking  all  sorts  of  plimts,  from 
Apple  and  Rose  trees  to  Pines,  Cypress,  ana  Gorse": 

Common  Furze. 

Orange. 

Lemon. 

Accicia  decurrens. 

Acacia  armata. 

Apple. 

Wattles. 

Rose. 

Gorse. 

Pine. 

Cypress. 

Its  FooD-PLANTS  IN  California.— Originally  starting  upon  Acaaa 
latifoUa  at  Menlo  Park,  this  insect  soon  spread  to  numberless  other 
plants.  Dr.  Saxe,  in  1877,  mentioned  that  it  already  attacked  the 
Acacias,  Australian  Pea-vine,  Rose,  Honey-suckle,  Ivy-geranium, 
Laburnum,  Pear,  and  the  weeds  in  the  orchard. 

•Ibid.,XVI,p.  140(1888}! 
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Dr.  Cliapin,  in  1883,  mentioned  the  following: 

Pear. 

Ajjple. 

Bridal-wreath. 

Rose. 

Dwarf  Box. 

Verbena. 

Veronica, 

Acacia  mollissima. 

Acacia  latifolia. 

Acacia  limnceris. 

Acacia  floribunda. 

Pittosporum  tobria. 

Strawberry. 

Black  Locust. 

California  LaureL 

Cork  Elm. 

English  Ivy. 

Magnolia  grandiflora. 

Wliite  Oak. 

Dwarf  Flowering  Almond. 

Wild  Grease-wood. 

Our  recent  experience  in  California,  as  well  as  that  of  Messrs.  Co- 
aiUett  and  Eoeoele  last  summer,  would  indicate  that,  while  there  are 
vw  plants  upon  which  the  insect  will  not  temporarily  feed  if  it  hap- 
en  to  fall  upon  them  while  in  the  first  sta^,  yet  the  number  of 
lants  upon  which  it  can  thrive  and  multiplv  is  limited.  The  larva 
ill  survive  for  weeks  without  food  and  will  wander  about  in  search 
I  suitable  food  if  it  should  find  itself,  for  one  cause  or  another,  on 
lat  which  is  unsuitable.  It  undoubtedly  thrives  best  on  Acacias,  and 
ext  to  these  we  should  place  the  Citrus  fruits,  the  Quince,  and  the 
'omegranate,  and  we  doubt  if  it  could  thrive  upon  many  other  trees. 
te  list  of  its  food-plants,  or  rather  of  plants  upon  which  it  has  been 
>und,  is  longer  than  is  justified,  not  only  because  of  its  power  of 
adurance  above  noted,  but  because  the  young  are  easily  carried 
y  wind  or  otherwise  to  plants  more  or  less  uncongenial  and  on  which 
hiey  iJtimately  perish,  while  the  adults  are  often  dislodged  from  in- 
asted  Acacia  or  Citrus  trees  onto  plants  under  or  near  them. 

Among  the  more  valuable  trees  upon  which  it  certainly  cannot 
trive,  and  upon  which  it  does  not  occur  when  they  are  grown  at  some 
istance  from  infested  Acacia  or  Citrus  trees,  are  the  following:  Pines, 
Jypress,  Eucalyptus,  Olive,  Apricot,  Peach,  Pear,  and  Oleander. 

The  plants  upon  which  Mr.  Coquillett  found  females  with  Qgg- 
oasses  in  limited  numbers,  and  which  were  growing  in  situations  so 
emote  from  anj  infested  Acacia  or  Citrus  trees  as  to  preclude  the  idea 
hat  the  adult  insects  had  found  their  way  to  these  plants  from  such 
rees,  were  as  follows: 

Pomegnuiate. 

Quince. 

Apple, 

Peach. 

Apricot. 

Fig. 

Walnut. 

Locust. 

Willow. 
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Pepper. 

Grape. 

Rose. 

Castor-bean. 

Spearmint. 

Rose-geranium. 

Mr.  Koebele,  whose  observations  have  been  close  and  extensive, 
found  that  the  Quince  is  always  thickly  infested,  as  is  also  the  Pome- 
granate, while  on  Pear,  Apple,  Peach,  and  Apricot  the  scales  were 
not  numerous  in  the  adult  state.  Only  a  few  scales,  and  these  nearly 
always  small,  were  found  upon  the  Castor-oil  bean.  Some  Pecan- 
trees  were  noticed  on  which  some  of  the  branches  were  completely 
covered  with  scales.  A  Willow  hedge  surrounded  by  plants  whicn 
had  been  infested  for  over  two  years  did  not  itself  become  attacked 
until  the  past  summer.  The  Fig  he  states  to  be  a  favorite  food-plant. 
On  Eucalyptus  he  found  young  scales  all  summer,  and  in  October 
he  found  twigs  fiill  of  scales  of  all  sizes.  A  few  full-grown  individ- 
uals were  found  ]ipon  a  single  Pepper  tree  {Schinus  molle)  growing 
in  the  orchard.  Tne  following  is  a  supplementary  list  of  plants  upon 
which  Mr.  Koebele  reported  the  scales  most  noticeable; 

Portulaca  oleracea — Scales  often  nunierous. 

Malva  rotundifolia. 

Grape  ( Vitis  spp. )— Scales  occurring  principally  on  petiole  and  leaf. 

Meaicaao  denttculata. 

Helianthus  spp. 

Rose  {Bosa  spp.) — Scales  growing  often  to  an  Tmusually  large  em, 
and  very  numerous  on  some  varieties. 

Epilobium  coloratum. 

Erigeron  canadensis. 

Bidens  pilosa. 

Artemisia  ludoviciana. 

Ambrosia  psilostachya — Hundreds  of  scales  on  each  plant  dnriiig 
July,  August,  and  September. 

Sonchus  oleraceus. 

Plantago  spp. 

Mentha  piperita, 

Stachys  o&auata. 

Solanum  tuberosum. 

Solanum  douglasii, 

Chenopodium  muralu 

Chenopodium  album. 

Amarantus  retroflexus. 

Polygonum  persicaria — Stem  often  entirely  covered  by  scales. 

Bumex  crispus. 

Urtica  holosericea — A  favorite  plant,  on  which  the  scales  devel- 
oped with  unusual  rapidity  and  to  large  size, 

Carex  spp. 

Paspalum  spp. 

Panicum  crus-galli. 

CHARACTERS  AND  LIFE  HISTORY. 

The  genus  Icerya  was  first  described  by  Signoret  in  the  Amjides  do 
la  Soci^t^  Entomolorique  de  France"  for  1875,  pp.  351,  352,  and  was 
founded  on  the  single  species  L  sacchari  (Gu^rin),  which  occurs  on 
sugar  cane  in  the  Island  of  Bourbon.     He  knew  only  two  stages,  the 
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ull-grcvm  female  and  the  newly  hatched  larva,  but  these  were  de- 
cribed  with  his  customary  care. 

Mr.  Maskell,  in  describing  the  species  under  consideration,  places 
t  -without  much  hesitation  in  this  genus,  and  later,  in  1883,  still 
>laces  it  in  Icerya,  after  examining  specimens  of  L  sacchari  sent 
lim  by  M.  Signoret.  In  his  original  paper  (Trans.  Proc.  N.  Z.  Inst., 
.878,  220),  Mr.  Maskell  describes  quite  carefully  the  egg,  the  young 
ar va,  the  second  stage,  and  the  full-grown  female,  but  nad  not  seen 
he  male  larva,  cocoon,  or  adult.  Professor  Comstock  (Ann.  Rept. 
)ept.  of  Agaric,  1880,  p.  347)  follows  Maskell's  description  quite 
dosely,  and  introduces  no  new  facts. 

There  is  therefore  a  necessity  for  a  careful  review  of  the  complete 
if e  history  of  the  insect,  and  this  we  have  endeavored  to  give  in  the 
■ollowing  pages. 

The  Egg  (Plate  II,  Fig.  1), — The  egg  is  quite  smooth,  elongate- 
>vate  in  form,  and  is  of  a  deep  orange-yellow  color.  It  measures 
ibout  0.7"""  in  length. 

The  average  number  of  eggs  laid  by  the  female  varies  according  to 
;he  vigor  of  the  individujJ  or  the  condition  of  the  plant  upon  which 
ihe  dwells;  prolificacv  diminishing  in  proportion  as  the  plant  is  badly 
nf  ested — a  general  faw  among  Coccidee.  Over  800  eggs  have  been 
counted  in  a  single  egg-mass  by  Mr.  Coauillett,  while  Mr.  Koebele  has 
joxmted  in  a  single  egg-mass,  which,  by  the  way,  was  found  upon 
lettle  (Urtica  hotoaericea)^  940  eegs  and  72  young  larvas,  while  123 
)ggs  yet  remained  in  the  dead  booy  of  the  female,  making  a  total  of 
L,135  e^gs  from  the  single  female. 

The  time  recjuired  for  the  eggs  to  hatch  after  leaving  the  body  of 
:he  female  vanes  with  the  temperature.  In  the  winter-time  the  sacs 
ire  usually  filled  with  eggs,  wnile  in  the  hottest  pajt  of  the  summer 
seldom  more  than  one  or  two  dozen  wiH  be  found  in  each  sac.  Some 
x)llected  by  Mr.  Coquillett  on  the  18th  of  Mordi  did  not  hatch  until 
Jie  10th  of  May;  but  in  mid-summer  hatching  is  only  a  matter  of  a 
few  days. 

The  female  Larva— first  Stage  (Plate  I,  Fig.  2,  and  Plate  II, 
Fig.  2). — The  newly  hatched  female  larva  (and  probably  the  male  is 
identical  with  it  at  this  stage  of  growth,  since  we  have  not  been  able 
bo  separate  them  into  males  and  females)  is  red  in  color,  inclining  some- 
what to  brown.  The  body  is  ovoid  in  outline,  beinja:  flattened  beneath 
and  convex  above.  The  antennce  are  long  and  6-]ointed.  Joint  1  is 
short  and  stout,  and  as  broad  as  long ;  joints  2,  3,  4,  and  6  subcylin- 
irical  and  subequal,  much  more  slender  than  joint  1,  and  twice  as 
long  as  broad;  joint  6  is  as  long  as  4  and  5  together,  and  forms  a  long 
club,  at  base  equaling  joint  5  in  diameter,  but  broadening  out  to  twice 
its  width  at  tip.  The  oasal  i)ortion  of  the  club  is  sometimes  distinctly 
separate  from  the  rest,  forming  an  additional  joint.  All  joints  have 
a  few  sparse  hairs,  and  the  club,  in  addition  to  several  short  ones, 
bears  near  its  tip  four  very  long  ones,  each  of  which  is  considerably 
longer  than  the  whole  antenna.  The  legs  are  thin  and  brown  in  color. 
The  coxfiB  and  femora  are  moderately  large,  while  the  tibiae  and  tarsi 
are  long  and  thin,  the  terminal  joints  of  the  latter  bearing  several 
long  hairs.  The  upper  digitules  are  represented  by  simple  hairs,  but 
the  lower  ones  are  present  and  are  bent  near  the  base.  The  eyes  are 
prominent  and  are  each  mounted  on  a  short  tubercle.  The  mentum 
Ls  broad  and  apparently  2-jointed.  The  rostrum  is  broad  at  base  and 
khe  rostral  seteB  are  not  very  long.  At  the  tip  of  the  rounded  abdo- 
oaen  are  6  small  tubercles,  8  each  side  of  tip,  each  of  which  carries  a 
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long  stout  hair,  wMch  is  as  long  as  the  whole  body.  The  body  alwve 
shows  6  rows  of  secretory  pores,  4  along  the  miadle,  and  1  on  each 
side.     More  or  less  regular  rows  of  hairs  alternate  with  these  pores. 

Female  Larva — second  Stage. — ^According  to  Maskell  and  Coin- 
stock,  there  are  but  three  stages  of  growth  in  the  female  after  hatch- 
ing, and  these  are  readily  distinguished  by  the  number  of  antennal 
joints:  the  larva  of  the  £rst  stage  having  6,  that  of  the  second  9,  and 
the  aauU  11.  Messrs.  Coquillett  and  Koebele  came  to  the  same  con- 
clusions, and  aU  have  overlooked  a  form  which  we  have  found  quite 
abundantly  among  the  material  we  have  studied,  and  which  seems  to 
constitute  an  intennediate  stage  between  the  so-called  first  and  second, 
and  which  is  of  course  produced  byan  additional  molt  which  we  have 
personally  observed  in  the  field.  Hence  the  so-called  "  second  stage" 
of  these  authors  becomes  third,  while  the  adult  female  is  fourth  in- 
stead of  third,  and  there  are  3  molt<s  instead  of  2. 

This  new  intermediate  form  (Plate  11,  Fig.  3)  differs  from  the 
female  larva  of  the  first  stage  in  the  following  respects:  It  is  much 
more  rounded  and  of  a  stouter  general  appearance.  The  antenn® 
have  the  same  number  of  joints,  6,  but  their  relative  proportions  are 

Juite  different.  The  antennae  as  a  whole  are  relatively  much  shorter, 
oint  1  is  short  and  stout,  its  length  equtdling  its  breadth;  joint  2 
equals  joint  1  in  length,  but  is  not  quite  so  broad ;  joint  3  is  as  broad 
as  ioint  2,  but  is  twice  as  long :  joints  4  and  5  are  equal  in  length  and 
wiath,  each  narrowing  somewnat  at  base  and  tip,  each  considerably 
narrower  than  joint  3,  and  each  of  the  same  length  as  joint  2 ;  joint 
6  (club)  is  of  an  irrefi;ular  shape ;  at  base  it  is  as  narrow  as  joint  5, 
but  it  broadens  untu  it  is  slightly  wider  than  2  or  3,  and  its  tip  is 
narrowed  again;  its  shape  is  that  of  an  irregular  rhomboid  with 
rounded  angles  and  sides,  the  acutest  angles  at  base  and  tip.  The 
antennae  carry  about  the  same  number  of  hairs  as  in  the  first  stage, 
but  those  homologous  with  the  four  very  long  hairs  of  the  club  in 
that  stage  are  in  this  second  stage  but  little*  longer  than  the  other  an- 
tennal hairs.  The  eyes  do  not  appear  on  the  margin  of  the  body,  and 
are  only  seen  on  a  ventral  view.  The  legs  are  proportionately  much 
shorter,  and  the  femora  are  stouter;  the  trochanters  are  broader  dis- 
tally,  and  consequently  form  a  broader  triangle  in  shape.  The  six 
tubercles  at  the  anal  end  of  the  body  are  still  present,  but  the  hairs 
which  they  bear  are  much  shorter.  The  secretory  pores  are  no  loncer 
arranged  in  rows,  but  are  scattered  sparsely  over  the  back  and  under 
the  sides.  The  back  is  more  hairy,  and  the  short  black  hairs  occur 
in  irregular  tufts. 

Female  Larva— third  Stage  (Plate  11,  Fig.  4). — That  which  has 
heretofore  been  considered  the  second  stage,  and  which,  as  we  have 
just  seen,  is  the  third,  may  be  described  as  follows : 

The  body  is  broadly  oval  in  shape  and  reddish-brown  in  color,  but 
is  soon  obscured  more  or  less  by  the  thick,  curly,  cotton-like  excretion. 
The  antennce  are  9-jointed  instead  of  6,  and  are  subcyUndrical,  taper- 
ing somewhat  from  base  to  tip.  Joints  4,  5,  6,  7,  and  8  are  subequal  in 
length,  and  each  is  about  as  long  as  broad;  joints  2  and  3  are  broader 
and  considerably  longer ;  joint  1  is  like  the  corresponding  joint  in  the 
previous  stage;  joint  9  (club)  is  a  suboval  joint,  proportionately  much 
smaller  than  in  the  previous  stages ;  it  does  not  exceed  joint  8  in 
width,  and  it  does  not  quite  equal  joints  7  and  8  together  in  length. 
The  long  hairs  of  the  club  are  proportionately  auite  short.  The  in- 
sect as  a  whole  is  much  more  hairy  than  in  eitner  of  the  previous 
stages.    The  hairs  are  short  and  black,  and  show  a  marked  tendency 
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to  f^ow  togGther  in  tufts ;  even  when  their  bases  are  well  separated 
their  tips  turn  toward  each  other  or  toward  the  common  center  of  a 
group ;  they  are  quite  thickly  scattered  over  the  thorax,  but  less  so 
over  the  abdomen ;  all  around  the  edge  of  the  body  they  appear  in 
close  tufts,  and  the  concentric  subdorsal  ring  of  tufts  whicn  is  so 
prominent  in  the  next  stage  is  plainly  seen  in  this.  The  secretory 
pores  are  scattered  irregularly  all  over  the  back,  and  are  more  nu- 
merous than  in  the  previous  stage ;  they  also  occur  under  the  lateral 
edges  of  the  body.  They  are  small  and  circular,  and,  seen  directly 
from  above,  have  a  double  outline,  indicating  a  circular  central  ori- 
fice. Aroimd  the  edge  of  the  body  is  a  row  of  much  larger  pores. 
brown  in  color,  which  protrude  from  the  body,  masked  by  the  lateral 
tufts  of  hairs,  each  with  a  circular  crown  or  lip  at  tip,  from  which 
proceeds  a  long,  fragile,  glassy  tube.  (Plate  II,  Fig.  6. )  The  legs  and 
feet  area  little  stouter  tnan  before,  the  tarsal  digitules  are  shorter, 
and  their  enlarged  tips  quite  indistinct.  The  six  anal  hairs  are  still 
present,  though  hardly  noticeable  as  they  protrude  from  the  mass  of 
shorter  hairs. 

The  adult  Female— fourth  Stage  (Plate  II,  Fig.  5).— Imme- 
diately after  the  molt  by  which  the  insect  passes  into  this  stage,  it  is 
free  from  the  waxy  excretion  and  presents  a  broadly  oval  form,  flat- 
tened below  and  quite  strongly  convex  above,  with  two  prominent 
raised  surfaces  on  the  second  and  third  thoracic  segments.    Its  color 
is  still  reddish  brown,  with  several  darker  spots,  especially  upon  the 
front  hidf  and  along  the  sides  of  the  posterior  half  of  the  body,  and 
the  antennse  and  le^  are  black.    The  antennse  are  now  11-jointed 
instead  of  9;  joint  1  is  nearly  twice  as  wide  as  long;  joints  2  and  3  are 
subeaual  in  length  and  thickness  and  are  each  somewhat  longer  than 
broad;  joint  4  is  a  little  more  than  half  as  long  as  3  and  is  narrower; 
joints  5,  6,  7,  8,  9,  and  10  increase  gradually  and  slightly  in  length 
and  decrease  very  slightly  in  width ;  joint  1 1  (club)  is  irregularly  ovoid 
and  is  one  and  one-half  times  as  long  as  10;  the  special  hairs  are  a 
little  shorter  than  in  the  previous  stage.    The  whole  Dody  is  furnished 
with  short,  black  hairs,  more  numerous  than  in  the  last  stage,  arranged 
in  tufts,  particularly  around  the  edge,  where  they  occur  in  a  double 
parallel  row,  the  inner  row  being  practically  subdorsal  and  accentu- 
ated by  a  slight  ridge.    Down  the  central  portion  of  the  dorsum  of 
the  abdomen  the  segments  are  indicated  by  the  transverse  rows  of  hair 
tufts.     The  secretory  pores  are  exceedingly  abundant,  occurring  in 
enormous  numbers  just  under  the  lateral  eages  of  the  body,  and  scat- 
tered more  sparsely  over  the  back.    The  individual  wax  filaments 
which  issue  from  these  pores  are  very  delicate  and  curly,  and  there 
is  reason  to  suppose  that  two  or  three  issue  at  one  time  from  one  pore, 
as  they  are  frequently  seen  connected  at  base;  the  pore  opening, 
iiowever,  seems  to  have  a  single  simple  opening.    The  inner  row  of 
tufts  on  the  back  is  broken  at  its  anal  point  by  a  depression,  in  which 
is  situated  a  very  lar^e  pore,  from  whicn  the  insect  occasionally  ejects 
^  globule  of  a  semi-liquid  honey-dew.     This  depression  is  surrounded 
"foy  an  irregular  ring  of  hairs,  which  are  yellowish  in  color  instead  of 
iDlack.    The  glassy  filaments  arising  from  the  large  tubular  pores 
cSescribed  in  the  last  stage  are  now  very  long  and  radiate  from  the 
fcody  in  almost  every  direction.    They  break  oflf  easily,  yet  still  often 
^each  a  length  double  that  of  the  insect  and  her  egg-sack  together. 
AVhat  is  probably  the  opening  of  the  oviduct  is  situated  on  the  under 
^ide  of  the  seventh  abdominal  segment.    It  is  surrounded  b'j  q»  tx^s&^br 
tersely  oval  chitinoua  ring. 
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The  Egg-sac  (Plate  I,  Fig.  4).— As  the  body  of  the  female  beg 
to  swell  from  the  egm  forming  inside,  the  beginning  of  the  egg-sa 
made.  The  female  lies  flat  on  the  bark,  the  edges  of  the  body  tun 
slightly  upwards,  and  the  waxy  material  of  which  the  sac  is  compo 
begins  to  issue  from  countless  pores  on  the  under  side  of  the  body, 
more  especially  along  the  sides  below.  As  the  secretion  advances 
body  is  raised,  the  cephalic  end  being  still  attached,  until,  near 
completibn  of  the  sac,  the  insect  is  apparently  standing  on  its  hi 
nearly  at  right  angles  to  the  surface  to  which  it  is  attached.  The  € 
laying  commences  as  soon  as  a  thin  layer  of  the  secretion  has  fori 
on  the  \mder  side  of  the  abdomen,  ana  it  continues  during  the  for 
tion  of  the  sac.  There  soon  appears  around  the  edge  of  tne  abdoi 
a  narrow  ring  of  white  feltlike  wax,  which  is  divided  into  a  nun: 
of  flutings  (Plate  I,  Fig.  3).  These  flutings  grow  in  length  and 
mass  of  eggs  and  wax/ under  them  increases,  forcing  the  female 
ward  until  the  sac.  is  completed.  When  completed,  it  is  from  tw 
two  and  one-half  times  the  length  of  the  female's  body.  It  is  < 
snow-white  color,  and  the  outside  is  covered  with  15  of  these  lo: 
tudinal  ridges  ot  flutings,  of  subequal  size,  except  that  the  middle 
is  smaller  than  the  others.  The  upper  part  of  the  sac  is  firm  in  t 
ure,  but  the  lower  is  looser  and  thinner,  and  from  the  middle  of 
under  side  the  young  make  their  escape  soon  after  hatching.  ' 
size  of  the  sac  and  the  length  of  time  required  in  its  growth  depei 
leaving  the  weather  and  the  health  of  the  food-plant  out  of  consi< 
ation,  upon  the  number  of  eggs  which  the  female  deposits.  So  1 
as  oviposition  continues,  the  secretion  of  wfi.x  accompanies  it  and 
egg-mass  ^ows.  Concerning  the  rate  of  growth  Mr.  Coquillet  g 
tne  following  instance: 

''On  the  4th  of  May  of  the  present  season  I  marked  a  large  nun 
of  females  which  were  located  upon  the  trunk  of  an  orange  tree  i 
was  not  in  a  very  healthy  condition.  These  females  had  just  be 
to  secrete  the  cottony  matter,  the  latter  at  this  date  being  in  the  f  < 
of  short  but  broad  tufts  around  the  margin  of  the  abdomen,  thoe 
the  hind  end  of  the  latter  being  longest.  By  the  Slst  of  Mav 
cottony  matter  was  equal  in  length  to  one-third  of  the  female's  d< 
and  by  the  middle  of  July  it  about  equaled  in  length  the  entire  b 
of  the  female.  As  the  egg-masses  of  some  of  the  females  upon 
same  tree  were  longer  by  one-half  than  the  bodies  of  the  females  wl 
produced  them,  it  is  very  probable  that  at  least  another  month  n 
elapse  before  the  e^g-masses  of  the  females  which  I  observed  w( 
be  completed.  It  is  altogether  likely,  however,  that  these  egg-ma 
would  nave  been  completed  in  a  shorter  time  had  the  femSes  I 
located  upon  a  healthy  tree.  The  egg-masses  found  upon  hea] 
trees  attain  larger  size  than  those  found  upon  sickly  trees,  ovi 
doubtless  to  the  fact  that  the  females  living  upon  trees  of  the  for 
kind  are  more  vigorous  than  those  upon  unhealthy  trees." 

The  male  Larva— probable  second  Stage.— Neither  Mr. 
Quillett  nor  Mr.  Koebele  were  able  to  distinguish  the  male  larvae  u 
these  had  reached  the  stage  in  which  they  form  their  cocoons.  Am 
the  specimens  studied  at  the  Department,  and  which  were  sent  a 
from  Los  Angeles  by  Mr.  Koebele,  we  have  found  a  larval  f( 
which  has  not  yet  been  described,  and  which  we  strongly  susi 
may  be  the  male  in  the  second  stage.  This  form  is  illustrated  at  1 
7,  Plate  II.  It  differs  from  our  supposed  second  stage  of  the  fen 
in  its  more  slender  form,  longer  and  stouter  legs,  and  longer 
stouter  antennsB.     The  legs  and  acLte^nivsa  tw^  not  only,  reiati"^ 
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longer  and  stouter,  but  are  absolutely  so.  The  body  above  is  much 
more  thickly  clothed  with  the  short  stout  hairs  than  the  correspond- 
ing female  sta^e,  and  the  mentum  is  longer  and  darker  colored.  The 
amennffi  are  6-jointed,  and  the  joints  have  precisely  the  same  strange 
relative  proportions  as  in  the  female.  The  secretory  pores  are  pres- 
ent, but  are  not  quite  so  numerous  as  in  the  female. 

Male  Larva — third  Stage. — In  this,  the  third  or  last  larval  stage, 
the  male  is  readily  distinguished  with  the  naked  eye  from  the  female 
in  any  stage  by  the  narrower,  more  elongate,  more  flattened,  and 
evenly  convex  form  of  his  body,  as  well  as  oy  his  greater  activity  in 
crawlmg  about  the  trunk  or  branches  of  a  tree.    More  careful  exami- 
nation^ows  that  the  beak  is  entirely  wanting,  the  tubercle  from 
which  it  arises  in  the  earlier  stages  being  replaced  by  a  shallow  tri- 
angular depression.    The  body  is  almost  naked,  being  very  sparsely 
covered  with  a  short,  white,  cottony  matter,  and  is  destitute  of  the 
fitort  but  stout  black  hairs  which  are  found  upon  the  body  of  the  fe- 
male during  the  third  and  fourth  stages  of  her  life.    In  tne  absence 
of  black  spots  and  in  the  9-jointed  antennss  he  agrees  with  the  similar 
or  third  su^^B^e  of  the  female,  and  the  average  length  when  full  grown 
is  about  3""  and  diameter  about  1"". 

The  male  Pupa  and  Cocoon. — ^When  the  male  larva  has  reached 
fuU  growth  and  is  ready  to  transform  it  wanders  about  in  search  of 
^  place  of  concealment,  finally  secreting  itself  imder  a  bit  of  project- 
ing bark,  under  some  leaves  m  the  crotch  of  the  tree,  or  even  wedg- 
ing itself  down  under  a  mass  of  females.    Very  frequently,  probably 
in  the  majority  of  cases^  it  descends  to  the  ground,  and  hides  under  a 
clod  of  earth  or  works  its  way  into  some  crack  in  ihe  ground.    Hav- 
ing^  concealed  itself,  it  becomes  quiescent,  and  the  delicate,  flossv  sub- 
stance of  which  the  cocoon  is  formed  begins  to  exude  abimdantly 
frpm  the  body.    This  material  is  waxy  in  its  character,  but  is  lighter 
a^d  more  flossy  and  less  adhesive  than  that  of  which  the  egg-sac  of 
the  female  is  composed.    After  a  certain  amoimt  has  been  exuded 
the  larva  moves  backwards  very  slowly,  the  exudation  continuing 
^intil  the  mass  is  from  7"""  to  10"^  in  length.    From  this  method  of 
reti^ogression  it  happens  that  the  body  oi  the  larva  is  frequently  seen 
protruding  poster iorlv  from  the  mass,  which  naturally  leads  to  the 
erroneous  conclusion  that  the  material  is  secreted  more  abundantly 
from  the  fore  part  of  the  body,  whereas  the  reverse  is  the  case.    When 
the  mass  has  reached  the  proper  length  the  larva  casts  its  skin,  which 
r^rciains  in  the  hind  end  or  the  cocoon,  and  pushes  itself  forward  into 
t^ho  middle  of  the  cocoon, 

,  I'he  pupa  (Plate  II,  Fi^.  8)  has  the  same  general  color  as  the  larva, 
wi^  antennee,  legs,  and  wing-pads  being  paler  and  the  eyes  dark.  It 
^^^  also  the  same  general  form  and  size.  All  the  members  are  free 
*JJ  <i  slightly  movable,  so  that  they  vary  in  position,  though  ordina- 
™^y  the  antennsB  are  nressed  close  to  the  side,  reaching  to  oasal  part 
^^  X3ietathorax( ventrally) ;  the  wing-pads  also  against  the  side,  elon- 
fi^t;^-ovate  in  f  omj  and  reaching  to  second  abdominal  joint.  The  l^gs 
aro  rather  shorter  than  the  diameter  of  body,  and  the  front  pair 
tarmst  forward.  The  anal  end  is  deeply  excavated,  the  abdominal 
]oix:its  well  separated,  the  mesonotum  well  developed,  and  the  prono- 
^^Xin  tuberculous  or  with  some  8  prominences;  but  there  are  no  other 
Btiructural  peculiarities.  The  surface  is,  however,  more  or  less  thickly 
c(>Arered  with  waxy  filaments,  which  are  sometimes  exuded  in  sum- 
^Sr  ^^^^*^t^®^  ^  ^iv®  quite  a  mealy  appearance. 
Whenever  the  pupae  are  taken  from  the  cocoon  wi^  'gVwi.^^  u'ai&ft^ 
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in  a  tin  box  they  exnde  a  certain  amount  of  wax,  often  enongh  to 
partially  hide  them  from  view.  If  disturbed,  they  twist  and  bend 
their  bodies  quite  vigorously. 

The  cocoon  (Plate  I,  Fig.  5)  is  of  an  irregular  elongate  shape, 
appearing  a  little  denser  in  the  center,  where  the  P^pa  has  i)laced 
itself,  ana  at  the  edges  delicate  and  translucent.  The  material  of 
which  the  cocoon  is  composed  is  very  delicate,  and  spears  like  the 
finest  cotton,  but  on  submission  to  a  gentle  heat  it  melts  as  readily 
as  the  coarser  secretion  of  the  female,  and  leaves  the  larva  or  pupa, 
as  the  case  may  be,  clean  and  exposed. 

The  ADULT  Male  (Plate  I,  Iig.  1).— A  c&reful  description  of  the 
male  of  this  species  has  never  been  published.  It  was  unknown  to 
Mr.  Maskell  at  the  date  of  his  first  paper  and  has  not  been  mentioned 
in  any  of  his  subsequentpapers.  Mr.  Trimen  attempted  to  breed  it, 
but  was  unsuccessful.  He  says:  **  So  little  is  certainly  known  of  the 
males  of  the  Coccidse  that  I  have  kept  from  time  to  time  a  large 
number  of  this  Dorthesia  under  glass  m  the  hope  of  obtaining  the 
males,  but  hitherto  without  success.  I  once,  however,  found  on  my 
window  a  male  of  some  Coccus  which  I  thought  was  very  probably 
that  of  the  introduced  8i)ecies,  as  it  agreed  in  most  of  its  important 
characters  with  Westw(X)d's  figure  of  the  male  Dorthesia  characias. 
It  was  dark-red^  with  the  winra  pray,  and  very  slender  and  fragile 
in  its  structure.    It  measured  if  men  across  the  expanded  wings.^' 

The  male  was  unknown  to  Professor  Comstock,  but  was  very  briefly 
mentioned  by  Dr.  Ohapin  in  the  first  report  of  the  Board  of  State 
Horticultural  Commissioners,  Sacramento,  1882,  p.  68.  He  found 
the  male  in  numbers  during  a  period  of  two  weeks  from  September 
25,  1881,  but  did  not  observe  it  in  1882.  It  is  also  mentioned  by 
Matthew  Cooke  in  his  "Injurious  Insects,'*  &c.,  1883,  p.  166,  and  a 
rough  and  uncharacteristic  figure  is  given  at  Fi^.  146,  Plate  3.  His 
few  words  of  description  are:  "Male  insect,  winged;  color,  thorax 
and  body  dark  brown;  abdomen,  red;  antennse,  dark  colored,  with 
liffht  hairs  extending  from  each  joint;  wings,  brown,  iridescent." 
The  following  detailed  description  is  drawn  up  from  numerous  speci- 
mens, both  mounted  and  living: 

The  adult  male  is  a  trifle  over  8™™  in  length,  and  has  an  avera^  wing  expanse  of 
7.5"*"".    The  general  color  is  orange-red.    The  head  above  is  triangular  in  shajpe, 
with  the  apex  blunt  and  projecting  forward  between  the  bases  of*  the  antennae.    The 
ef  es  are  placed  at  the  other  apices  of  the  triangle,  and  are  large,  prominent,  and  fur- 
nished with  well-marked  facets*    There  are  no  mouth-parts,  but  on  the  under  side 
of  the  head  is  a  stellate  black  spot  with  five  prongs,  one  projecting  forward  on  the 
conical  lengthening  of  the  heaa,  one  on  each  side  to  a  point  just  anterior  to  the  em 
and  just  posterior  to  the  bases  of  the  antennae,  and  the  remaining  two  extending  JjEtt- 
eraUy  backwards  behind  the  eyes.    The  anteStmae  are  light  brown  in  color  and  are 
composed  of  ten  joints.    Joint  1  is  stout,  almost  globular,  and  nearly  as  broad  a8 
long;  joint  2  is  half  as  broad  as  1  and  is  somewhat  longer;  joint  8  is  nearly  twice  as 
long  as  1  and  slightly  narrower  than  2;  joints  4,  5,  6,  7,  8,  9,  and  10  are  sSl  of  about 
the  same  length  as  joint  8,  and  grow  successively  a  little  more  slender;  each  joint, 
except  joint  i ,  is  furnished  with  two  whorls  of  long  light-brown  hairs,  one  near  base 
and  the  other  near  tip;  each  joint  is  somewhat  constricted  between  its  two  wborU, 
'-  joint  2  less  so  than  the  others.    There  are  no  visible  ocelli.    The  pronotum  has  two 

«i^ .  >  •  wavy  subdorsal  longitudinal  black  lines,  and  the  mesonotum  is  nearly  aU  black,  ex- 
cept an  oval  patch  on  the  scutum.  The  metanotal  spiracles  are  black,  and  there  is  ft 
transverse  crescentHshaped  black  mark,  with  a  shcot  median  backward  prolonffation. 
The  mesostemum  is  biaok.  The  legs  are  also  nearly  black  and  quite  thickly  fur* 
nished  with  short  hairs.  The  wings  are  smoky  black,  and  are  covered  with  rounded 
wavy  elevations,  making  a  reticmate  surface,  a  cross-section  of  which  would  ap- 
pear crenulate.  The  costa  is  thick  and  brown  above  the  subcostal  vein,  which 
reaches  costa  at  a  trifle  more  than  four-fifths  the  length  of  the  wins.  The  only 
other  vein  (the  median)  is  given  off  at  about  one-sixth  the  length  of  me  wing,  and 
extends  out  into  the  d  ek  a  Ut^^e  moi^  tY^aoi  oa^^^ksM  ^<^  Vo^^Vs&^q^ti^  Tb^scQai^ 
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in  addition,  two  white  lines,  one  extending  out  from  the  fork  of  the  sabooetal  and 
the  median  nearly  straight  to  the  tip  of  the  wing,  and  one  from  the  base  in  a  grad- 
ual curve  to  a  point  some  distance  below  the  tip.  Near  the  base  of  the  wing  below 
is  a  small  ear-shaped  prolongation,  folded  slightly  on  itself,  making  a  sort  of  pocket. 
The  halteres  are  foliate,  and  furnished  at  tip  with  two  hooks,  which  fit  into  the 
folded  projection  at  base  of  wings.  The  abdomen  is  slightly  hairy,  with  the  joints 
weU  marked,  and  is  furnished  at  tip  with  two  strong  projections,  each  of  which  bears 
at  tip  four  long  hairs  and  a  few  shorter  ones.  When  the  insect  is  at  rest  the  wii^gs 
lie  flat  upon  the  back. 

RATE  OF  GROWTH  OF  THE  DIFFERENT  STAGES. 

The  rate  of  growth  of  the  insect  necessarily  depends  so  much  upon 
snrrotinding  conditions,  and  especially  on  the  mean  temperature,  tnat 
it  is  difficult  to  make  any  definite  statements  as  to  time  elapsing  be- 
tween molts  or  that  required  for  other  periods  of  the  insect's  growth. 
No  facts  have  hitherto  been  published  which  bear  upon  this  point. 
Mr.  Coquillett's  observations  show  that  individuals  hatched  from 
eggs  on  the  4th  of  March  cast  the  first  skin  on  the  23d  of  April,  and 
underwent  the  last  molt  on  the  23d  of  May.  Mr.  Koebele  also  re- 
ports a  case  which  bears  upon  this  point,  and  which  is  interesting  as 
occurring  later  in  the  season.  He  placed  four  newlv  hatched  larvae 
on  a  healthy  voung  orange  tree,  out  of  doors,  August  5.  On  Septem- 
ber 26  two  of  them  passed  through  the  first  molt.  October  10  one 
more  molted,  and  on  October  23  the  fourth  cast  its  first  skin.  All 
left  the  leaves  after  molting  and  settled  on  young  twigs.  None  of 
them  had  gone  through  the  last  molt  when  he  left  Los  Angeles,  No- 
vember 6.  He  was  afterwards  informed  by  Mr.  Alexander  Craw,  of 
Los  Angeles,  that  nearly  all  of  the  insects  were  full-grown  in  Feb- 
ruary, and  he  therefore  concluded  that  the  individuate  observed  by 
him  would  not  attain  full  growth  before  that  time. 

The  mature  male  larva  requires  on  an  average  about  ten  days  from 
the  time  it  begins  to  form  the  cocoon  before  assuming  the  pupa  state, 
and  the  pupa  state  lasts  from  two  to  three  weeks.  Tne  more  reliable 
information  we  have  been  able  to  obtain,  would  show  that  at  Los 
Angeles  the  average  nimiber  of  generations  each  year  is  three. 

HABITS. 

The  newly  hatched  larvso  settle  upon  the  leaves  and  tender  twigs, 
insert  their  beaks,  and  imbibe  the  sap.  On  passing  into  the  -third 
stage  they  seem  to  prefer  to  settle  upon  the  smaller  twigs,  although 
a  few  are  found  upon  the  leaves  and  still  fewer  upon  the  larger 
tranches  and  trunk.  The  adults,  however,  almost  invariably  prefer 
the  trunk  and  largest  branches. 

The  insect  is  rarely  found  in  any  of  its  stages  upon  the  fruit. 

The  species  differs  markedly  from  most  Coccidse  in  being  active 
during  the  greater  part  of  its  life,  though  most  of  the  traveling  is 
done  by  the  female  immediately  after  the  third  molt  and  by  the  male 
just  before  settling  to  make  his  cocoon.  At  these  periods  they  wan- 
der up  and  dowti  the  trunk  and  larger  limbs  until  they  find  some 
suitable  place,  when  they  settle  down,  the  male  to  pupate  and  the 
female  to  insert  her  beak  and  develop  her  eggs  and  their  character- 
istic waxy  covering.  She  is  capable  of  slow  motion  even  after  ovi- 
position  nas  commenced,  but  rarely  does  move  unless  from  some  ex- 
ceptional cause.  In  thus  settling  after  their  last  wanderings  both 
sexes  are  fond  of  shelter  and  will  get  under  any  projecting  piece  of 
31  AG —  86 
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bark  or  tinder  bandages  placed  aroiind  the  tree,  the  male  often  creep- 
ing under  clods  of  earth.  Both  the  female  and  the  male,  in  adoles- 
cence, are  most  active  during  the  hotter  parts  of  the  day  and  remain 
stationary  at  night;  but  the  perfect  or  winged  male  is  rather  slug- 
gish during  the  day,  usually  remaining  motionless  on  the  under 
side  of  the  leaves  of  low  plants  or  high  trees,  in  crevices  of  the  bark, 
or  wedged  in  between  females  on  the  tree.  There  seems,  in  fact,  to 
be  a  well-marked  attempt  at  concealment.  Th^  recently  developed 
individuals  are  found  abundantly  on  or  under  clods  oi  earth  near 
their  pupail  cocoons,  and  they  issue  most  numerously  during  the  lat- 
ter part  of  the  afternoon.  They  are  at  first  weak,  awkward,  and  un- 
gainly, and  instinctively  seek  some  projection  on  the  tree  or  elevation 
on  the  ground  from  which  to  launcn  on  the  wing. 

At  the  approach  of  night  they  become  imbued  with  a  very  high 
degree  of  activity  and  dart  rapidly  about  on  the  wing.  At  such 
times  they  swium  around  the  infested  trees,  and  many  of  the  females, 
even  some  with  large  egg-masses,  hold  their  bodies  raised  obliquely 
from  the  bark,  as  though  aware  of  the  presence  of  the  males.  In 
September  and  October  Mr.  Koebele  noticed  that  the  males  began 
their  flight  about  5  o'clock,  and  as  soon  as  it  was  fairly  dark  tney 
again  settled  down  to  rest.  None  have  been  observed  flying  at  night 
and  none  have  been  attracted  to  the  electric  lights. 

EXUDATION  OF  THE  HONEY-DEW. 

It  required  but  a  few  hours  upon  our  first  visit  to  Los  Angeles,  the 
latter  part  of  March,  to  become  familiar  with  the  insect  m  all  its 
habits  and  conditions,  as  at  that  season  the  species  is  to  be  found  in 
all  conditions  from  the  egg  through  all  the  stages  of  both  sexes.    But 
the  characteristic  of  this  remarkable  insect  which  most  obviously  at- 
tracted our  attention  and  distinguished  it  from  all  other  species  of 
the  family,  even  where  there  were  no  gravid  females  with  tne  fluted 
cushion,  was  the  saccharine  exudation.     As  with  most  Aphids  and 
Coccids,  this  sweet  liquid  is  exuded  at  all  stages  of  growth,  but  is 
most  copious  from  the  adult  female  just  before  oviposition  begins. 
It  is  expelled  with  considerable  force  from  the  large  pore  already  de- 
scribed, and  in  hot  weather  with  sufficient  rapidity  to  produce  all  the 
effects  of  honey-dew.    Usually  it  is  limpid  enough  to  soak  and  dis- 
color the  truuK  and  to  drop  as  it  accumulates  from  the  leaves,  some- 
times being  so  copious  as  to  remind  one  of  a  shower;  but  at  other 
times,  and  esnecially  during  dry  weather,  the  sugar  condenses  and 
forms  large  drops  or  masses  of  white,  semi-opaque,  sirupy  liquid, 
which  adheres  to  and  often  completely  covers  tne  insect,  so  that  the 
trunk  of  the  tree  looks  much  as  if  it  had  been  bespattered  with  caustic 
potash  or  melted  stearine.    At  other  times  the  liquid  parts  evaporate 
entirely  and  leave  masses  of  pure  white  powdery  sugar. 

Honey-loving  insects  seek  this  sugary  secretion  in  numbers,  and  it 
is  always  followed  by  the  black  mold  or  smut  {Capnodium  citri), 
which  is  so  universal  an  accompaniment  of  all  honey-secreting  Ho- 
moptera,  living  as  it  does  on  the  saccharine  deposit.  The  secretion 
being  so  very  copious  from  Icerya,  the  smut  is  equallv  thick  and  co- 

fious  in  her  wake.  Indeed,  the  great  prevalence  of  tnis  smut  in  the 
cerva-inf ested  groves  of  California  (rendering  it  necessary  to  wash 
or  cleanse  the  gathered  fruit)  is  as  characteristic  of  the  Pacific  coast 
as  the  rusty  effect  of  the  Rust-mite  (which  is  unknown  there)  is  of  the 
orange  groves  of  Florida. 
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MODE  OF  SPREAD  AND  DISTRIBUTION. 

The  spread  of  this  species  will  be  aided  by  very  .much  the  same 
^ncies  that  aflfect  the  spread  and  dissemination  of  other  species  of 
ale-insects.  We  have  already,  in  1868,  in  treating  of  the  Oyster- 
lell  Bark-louse  of  the  Apple,*  and  again  four  jrears  later,!  dis-? 
Lssed  the  principal  methods  by  which  such  spread  is  promoted,  viz, 
T  the  agency  of  wind  and  running  water;  b v  tne  young  being  carried 
Don  birds  and  other  animals,  particularly  nying  insects  frequenting 
ie  same  trees;  but  primarily  by  transport  upon  scions  and  nursery 
ock. 

In  insects  like  the  Coccidee,  where  the  locomotive  power  is  confined 
r  the  most  part  to  a  few  days  in  early  larval  life,  the  species  would 
)  very  much  restricted  in  range,  and  would  never  pass  from  one  coun- 
y  to  another,  except  by  some  of  the  agencies  above  indicated.  Our 
>servations  since  we  first  wrote  upon  this  subject,  as  well  as  the 
[tended  observations  of  Mr.  Hubbard  in  Florida,  and  riven  in  the 
»ecial  rei)ort  on  Insects  aflfectinj^  the  Orange,  as  also  Mr.  Coquil- 
tt's  observations  on  the  distribution  of  the  particular  species  in  ques- 
3n,  all  go  to  confirm  the  potency  of  these  means  of  distribution, 
tus  Mr.  Hubbard  found  that  lady-birds  (Coccinellidse),  and  more 
urticularly  gossamer  spiders,  are  active  agencies  in  such  distribu- 
3n.  The  agency  of  the  wind,  as  indicated  by  the  more  rapid  spread- 
g  in  the  direction  of  prevailing  winds,  has  often  been  verified.  Mr. 
^quillett  reports:  "In  the  infested  part  of  this  city  (Los  Angeles) 
a  large  vineyard,  and  on  both  the  north  and  south  sides  of  it  is  an 
ange  orchard  infested  by  these  insects;  but,  while  the  recently 
itched  insects  occur  on  the  vines  as  far  out  as  the  tenth  row  of 
ape- vines  on  the  south  side  of  the  vineyard,  they  are  not  found 
)on  the  vines  beyond  the  third  row  on  the  north  side,  the  wind,  as 
ited  above,  blowing  from  the  southwest.  No  adult  females  are  to 
found  on  any  part  of  this  vineyard,  and  the  young  insects  must 
kve  been  earned  by  the  wind  from  the  infested  orange  trees  on 
;her  side  of  the  vineyard."  Our  own  experience  in  California 
owed  that  similar  evidence  of  the  influence  of  the  prevailing  wind 
promoting  the  spread  of  the  species  is  general. 
While  Mr.  Hubbard's  observations  show  that  the  action  of  the  wind 
indirect  rather  than  direct,  by  influencing  the  flight  of  winged  in- 
3ts  and  the  floating  of  spiders  which  transport  the  scale-insects,  yet 
J  have  every  reason  to  believe  that  winds  nave  a  much  more  direct 
luence  than  is  generally  supposed,  esi>ecially  in  the  case  of  severe 
)rms  passing  over  infested  districts  at  the  right  season.  We  laid 
iphasis  on  this  in  our  earlier  writings,  and  Mr.  Coquillett,  while 
mitting  the  influence  of  birds,  insects,  and  water  in  the  transporta- 
►n  of  our  Icerya,  lays  greatest  stress  upon  the  direct  agency  of  th^ 
nd.  Young  scale-insects  are  not  easily  dislodged,  but  where  a  tree 
badly  infested  there  is  every  reason  to  believe  that  they  instinctively 
op  from  the  terminal  twigs,  and  their  specific  gravity  is  so  slight, 
at  they  may  be  carried  long  distances  in  strong  wind  currents. 
[n  regard  to  the  influence  of  birds  upon  the  spread  of  the  Cottony 
ishion-scale,  Mr.  Coquillett  observea  that  whenever  the  nest  of  a 
rd  is  found  upon  a  tree  recently  infested  with  this  insect,  the  latter 
11  be  found  to  be  most  numerous  in  the  immediate  vicinity  of  the 

♦  First  Report  Inaects  of  Missouri,  p.  15. 

t  Fifth  Report  Insecto  of  Miasouri,  pp.  S5,  W,  ^ 
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nest,  thus  indicating  that  the  young  had  been  accidentally  hrongtt 
there  and  in  considerable  numbers  ny  the  old  birds.  There  is  no 
doubt  also  that  the  irrigating  ditches  have  a  very  marked  influence 
on  the  spread  oif  the  species,  as  many  of  the  ditches  pass  under  in- 
fested trees,  and  the  waxy  secretion  serves  both  to  protect  the  insect 
from  the  water  and  to  facilitate  floating. 

WMle,  therefore,  the  gradual  spread  from  orchard  to  orchard  is  in 
the  main  through  the  agency  of  other  flying  insects  and  gossamer 
spiders,  yet  the  transportation  of  the  pests  to  long  distances  must 
necessarily  be  effected  through  the  agency  of  high  winds,  birds,  and 
man  in  commercial  intercourse,  the  latter  being  probably  the  only 
means  by  which  the  species  have  been  introduced  from  one  country 
to  another  separated  by  wide  ocean  areas. 

NATURAL  ENEMIES. 

Birds. — The  natural  enemies  of  the  Cottony  Cushion-scale  seem  to 
be  very  few  in  number,  not  only  in  California  but  also  in  South 
Africa  and  New  Zealand.  In  South  Africa  the  only  bird  which  is 
recorded  as  feeding  upon  this  scale  is  the  common  "White  Eye" 
(Zoster ops  capensis),  and  this  is  given  by  Mr.  Trimen  upon  hearsay 
evidence  only:  "I  have  not  noticed  any  of  our  small  birds  attacking 
the  Dorthesta,  but  Mr.  C.  B.  Elliott  tells  me  that  his  boys  have  oh- 
served  the  little  *  White  Eye'  ♦  ♦  ♦  pecking  at  them."  Prom 
what  we  have  been  able  to  learn  of  the  habits  of  this  bird,  however, 
we  are  inclined  to  think  that  it  is  attracted  rather  by  the  abundant 
secretion  of  honey-dew  and  the  minute  insects  caught  in  it  than  by 
the  scale-insects  themselves. 

Neither  Mr.  Coquillett  nor  Mr.  Koebele  observed  any  bird  feeding 
upon  it.  The  reason  for  this  exemption  is  probably  the  copious  se- 
cretion of  wax,  which  is  doubtless  aistastefiil.  Several  reliable  per- 
sons report  that  ducks  and  chickens  feed  greedily  upon  those  s<»le- 
insects  which  are  dislodged  from  the  trees.  On  one  occasion  a  brood 
of  six  young  ducks  gorged  themselves  upon  scales  which  had  been 
washed  from  the  trees  with  pure  water,  and  on  the  same  day  two 
ducks  died.  On  the  day  following  three  more  died,  while  the  sixth 
recovered  after  an  illness  of  severd  days.  This  disastrous  effect  was 
probably  due  to  the  greed  with  which  the  scales  were  eaten,  as  they 
were  said  to  produce  no  such  result  with  chickens  which  ate  them  at 
the  same  time. 

Predaceous  Insects. — The  only  predaceous  insect  observed  hy 
Mr.  Coquillett  to  feed  upon  the  Cottony  Cushion-scale  was  the  larva  of 
a  species  of  Lace-wing  fly  {Chrysopa  sp.),  which  was  not  bred  and 
cannot  be  named  more  exactly. 

The  Ambiguous  Lady-bird  (Hippodamia  ambigua)  has  been  no- 
ticed feeding  upon  the  eggs  when  they  were  exposed  to  view  hj  the 
egg-sac  being  broken  open;  but  neither  this  nor  any  other  species  of 
Lady-bird  was  seen  to  feed  upon  the  adult  insect,  although  conmionly 
attracted  by  the  honey-dew  secreted. 

Among  the  predaceous  insects  found  by  Mr.  Koebele  and  sent  tons 
for  study  we  may  mention  first  the  larva  of  a  small  moth  {Blasto- 
basis  iceryceella  n.  sp.,  Plate  III,  Fig.  3),  although  as  yet  we  are  not 
certain  that  it  ordinarily  preys  upon  the  living  and  uninjured  scale- 
insects  or  their  eggs.  Lixe  certain  other  so-called  predaceous  Lepi- 
doptera,  it  may  be  attracted  primarily  by  the  waxy  secretions  of  tie 
bark-lice,  and  only  incidentally  destroy  the  insects  and  their  eggs. 


RZPOET  OF  THE  ENTOMOLOGIST.  485 

tese  larvae  were  often  found  feeding  in  the  eg^-masses  of  females 
hich  had  heen  destroyed  by  soap  washes,  and  also  in  sacs  the  eggs 
■  which  had  hatched  some  time  previously,  but  never  upon  fresh. 
;gs.  One  of  the  larvae,  kept  in  a  glass  tube  with  living  scales  and 
^h  eggs,  fed  slightly  on  the  waxy  mass,  but  did  not  thrive  until 
■ter  the  scales  died.  It  then  fed  upon  the  dead  scales  and  molted, 
it  died  before  transforming.  Two  nearly  full-grown  larvee  fed  read- 
Y  on  dead  scales  which  were  still  soft,  and  passed  through  their  trans- 
»rmations  successfully.  The  same  insect  fed  readily  upon  the  Black 
*ale  (Lecanium  oleoe),  in  this  case  eating  the  living  insects  and  their 
^gs,  lorming  a  silken  tube  alon^  the  twig,  and  passing  from  one  scale 
'  another,  just  as  does  the  Coccid-eating  Dakruma  (Dakruma  cocci- 
Ivora)*  in  feeding  upon  the  Cottony  Maple  Scale  at  the  East. 
This  is  probably  the  same  insect  as  that  mentioned  by  Professor 
omstock,  Annual  Report  Department  of  Agriculture,  1880,  p.  33G,  as 
•llows  :  "Upon  one  occasion  (August  25,  1880),  I  found  within  the 
)dy  of  a  full-grown  female  [of  L.  oleoe]  a  lepidopterous  larva.  ♦  ♦  * 
he  specimen,  however,  was  lost,  and  no  more  have  been  found  since." 
rom  the  fact  that  this  larva  destroys  living  Black  Scales,  we  have 
"-ery  reason  to  believe  that  it  will  also  feed  upon  living  Cottony 
ashion-scales,  and  will  not  confine  itself,  as  heretofore  observed,  to 
le  dead  females  and  their  empty  egg-sacs. 

Blastobasis  aphidiella,  Riley  MS.,  we  have  reared  from  the  larvae 
eding  on  the  contents  of  Phylloxera  hickory  galls. 
The  genus  Blastobasis  Zeller  is  distinguished  by  the  first  anten- 
il  joint  being  compressed  and  much  broadei:  than  tne  flagellum ;  its 
wer  side  concave,  the  anterior  edge  above  its  base  furnished  with 
ect  hairs ;  its  apex  above  provided  in  the  male  with  a  scaly  tooth : 
le  flagellum  in  the  male  is  filiform,  faintly  serrate,  and  furnished 
ith  short  ciliae,  its  base  curved  and  anteriorly  excised ;  in  the  female 
is  simple.  The  palpi  are  as  long  as  thorax  and  rather  stout  in 
e  male,  faintly  compressed  and  covered  with  coarse  scales,  the  last 
int  slightly  over  half  the  length  of  the  middle  one  and  its  apex 
>inted.  The  ocelli  are  present.  The  front  wings  are  narrow,  their 
)ical  portion  quite  slenaer  and  pointed ;  eleven- veined,  vein  1  b  dis- 
act.  The  hind  wings  have  seven  well-separated  veins.  This  is  not 
.e  place  to  discuss  the  variation  which  the  species  of  the  genus  are 
ibject  to;  but  they  are  small  in  size,  quite  uniform  in  general  color 
id  marking,  but  varying  so  in  the  intensity  and  the  details  of  orna- 
entation  tliat  the  species  are  not  easily  separated,  and  we  shall  not 
3  at  all  surprised  if  future  experience  should  justify  the  combining 
:  several  which  are  now  separated. 

Blastobasis  iceryjsella  n.  sp.— Expanse  13"*"  to  16»">.  General  color  pale 
nereous.  Head  gray;  eyes  dull  black,  fringed  posteriorly  by  ratlier  long  yellow- 
h  hairs,  which  curve  over  them  like  eyelashes;  palpi  above  pale  yellowish-gray;  in 
•me  specimens  the  inferior  surface  is  almost  black,  whilst  in  others  there  is  only  a 
ight  sprinkling  of  blackish  scales;  antennas  uniformly  gray,  with  a  slight  yellow^ 
h  tinge  and  faintly  darker  annulation,  the  tuft  of  the  basal  joint  almost  white. 
Hmaries  cinereous,  sprinkled  quite  densely  with  blackish  scales;  a  linear,  blackish, 
ansverse  band  more  or  less  distinct  (in  one  male  onlv  indicated  by  a  smaU  dusky 
X)t  at  costa),  starting  from  basal  third  of  costa  and  obliquing  posteriorly,  it  termi- 
ates  at  about  the  middle  of  inner  margin;  its  inner  edge  is  wi-dered  by  a  more  or 
88  distinct  paler  gray  line;  the  black  discal  spot,  which  in  other  species  is  usually 

♦We  have  bred  a  species  of  DaJcruma  the  past  season,  indistinguishable  from  D. 
yccidivora,  from  the  Cochineal  insect  (Coccus  cacti)  received  from  Dr.  A.  F.  Car- 
)thers,  of  San  Antonio,  Tex. ,  who  collected  the  specimens  at  his  ranch  (luka  ranch) 
aar  Cotulla,  La  Salle  County,  Texas. 
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external  of  the  band,  in  this  species  forms  part  of  the  band;  the  two  black  spotiOQ 
a  transverse  line  with  anal  angle  are  always  present,  though  the  posterior  one  is 
sometimes  more  or  less  obliterated;  these  spots  are  generally  relieved  posteriorly  ly 
a  patch  of  paler  scales,  while  posteriorly  and  exteriorly  of  this  pale  patch  the  bkck 
scales  are  sometimes  increasea  so  as  to  resemble  a  transverse  posterior  band  with  a 
pale  interruption.    Under  surface  uniformly  my,  with  slight  brassy  reflectioB. 
Secondaries  pale  gray  above,  glossy  below,  with  brassy  reflection.     Frin^  of  all 
wings  still  p^er,  with  a  yellowish,  silky  luster.    Le^  pale  gray,  the  anterior  or  ex- 
ternal surface  of  the  front  and  middle  legs,  mcluding  coxae,  h^ins  in  some  speci- 
mens dark  gray  or  almost  black,  while  in  others  there  is  only  a  slight  sprinkhng  of 
darker  scales.    In  one  specimen  there  is  noticed  a  quite  dark  band  near  the  apex  of 
the  middle  tibiaa;  hind  lees  whitish,  sometimes  with  a  faintly  dusky,  longitudinal 
streak  externally  on  tiie  tmiss;  abdomen  of  a  lighter  or  darker  silvery  gray,  gener- 
ally somewhat  oarker  towards  the  end,  the  anal  tuft  of  the  male  more  or  leia  yel- 
lowish. 
Described  from  four  ^s  and  one  $  reared  from  Icerya-f ceding  larvsB. 

We  have  not  seen  good  specimens  of  this  larva,  and  may  therefore 
quote  Mr.  Koebele's  brief  description,  drawn  up  f  rom.f  resh  specimens : 

The  larva  while  young  is  of  a  reddish^white  color,  with  a  narrow,  deeper  red  dorsal 
line.  The  piliferous  warts  are  prominent,  whitish,  with  rather  stiff  white  bans. 
The  head  and  prothoracic  shield  are  light  yellow  (testaceous),  and  bear  aJso  a  few 
hairs.  The  f ufl-grown  larva  is  from  5°»"  to  6™"  long  and  brownish  in  color.  The 
narrow,  whitish  dorsal  line  is  bordered  with  a  mottled  liver-brown,  and  the  whitish 
line  beneath  this  again  with  a  heavier  brown  subdorsal  line.  The  under  side  and  the 
feet  are  still  reddi£-white.  while  the  head  and  prothoracic  shield  are  pitch  black. 

This  species  is  closely  related  to  Blastohasis  chalcofrontella,  and 
also  somewhat  to  Blastohasis  quisquiliellay  from  both  of  which, 
however,  it  mav  at  once  be  distinguished  by  the  blackish  band  of  the 
front  wings,  wnich  in  them  is  wanting  or  only  indicated  bv  a  small 
dusky  shade  at  the  costa.  The  head  of  B.  chalcofrontella  is  ako 
broader  and  of  a  yellowish- white  color,  and  the  palpi  and  legs  more 
concolorous  with  the  body,  and  the  general  tint  of  the  wings  more 
yellowish. 

In  B.  quisquiliella  the  head*,  palpi,  and  legs  are  more  rufous  and 
the  general  aspect  more  like  B.  chatcofrontetta. 

With  B,  nubiliella  and  glandulella  it  cannot  be  confounded,  as 
both  are  generally  larger  and  darker,  though  some  specimens  of 
nubiliella  are  larger  than  the  smaller  specimens  of  iceryceella.  The 
band  on  primaries  of  nubiliella  instead  of  being  linear  broadens 
towards  tne  costa  so  as  to  form  a  transversely  elongate^  triangular 
spot,  which  in  some  particularly  well-marked  specimens  is  quite  con- 
spicuous. 

In  B.  glandulella  the  band  is  not  indicated  or  but  faintly  indicated, 
and  it  is  at  once  distinguished  l)y  the  much  larger  size  ana  uniformly 
darker  coloration. 

A  common  Tenebrionid  beetle  (Blcmstinus  brevicollis  Lee.,  Plate 
III,  Fig.  2)  was  found  by  Mr.  Koebele  to  occur  abundantly  among 
the  rubbish  at  the  foot  of  the  trees  infested  by  Icerya.  Egg-sacs 
which  had  been  completely  eaten  out  and  the  eggs  devoured  were 
found  in  close  conjunction  with  several  of  these  beetles,  and  in  con- 
sequence a  few  beetles  were  placed  in  a  pill-box  with  female  scales 
and  large  egg-masses.  In  a  few  days  the  eggs  were  all  eaten,  but  the 
insects  themselves  were  not  disturbed.  It  is  probable  that  this  is  not 
the  normal  habit  of  this  beetle,  yet  it  may  without  much  question  be 
put  down  as  an  occasional  destroyer  of  Icerya  e^gs.  The  habits  of 
the  allied  Epitragus  tomentosus,  as  described  by  Mr.  Hubbard  in 
his  report  on  Insects  Affecting  the  Orange,  p.  75  (Fig.  36),  render 
this  all  the  more  probable.   The  Epitragus  was  observed  to  feed  upon 
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le-insects  of  all  kinds  in  Florida,  tearing  the  scale  from  the  bark 
i  devouring  its  contents,  and  sometimes  also  the  substance  of  the 
fcle  itself. 

rhe  larva  of  a  Dermestid  beetle  (Perimegatoma  cylindricum 
rby,  var.  angulare)  wtw  also  found  amon^  the  Cottony  Cushion- 
des,  but  as  it  would  only  feed  on  dead  scales  in  confinement,  it  is 
t  likely  that,  it  is  truly  predaceous. 

Prominent  among  the  true  bugs  found  upon  the  infested  trees  is  the 
•ge  brown  Largus  succinctus  (Plate  III,  Fig.  4).  This  is  said  to 
stroy  the  scale-insects,  although  Mr.  Koebele  could  never  see  it  do 
He  noticed  it  feeding  upon  the  honey-dew,  and  on  one  occasion 
ticed  two  immature  specimens  with  their  beaks  inserted  in  a  male 
rva  of  Icerya.  They  ran  away  on  his  approach,  and  the  larva  was 
iind  to  be  dead;  but,  as  there  were  numbers  of  other  dead  larvee 
out,  he  did  not  consider  that  there  was  any  evidence  of  the  jjreda- 
;)ns  habits  of  the  Largus.  On  the  contrary,  he  observed  this  insect 
ten  with  its  beak  inserted  into  young  shoots  of  Orange.  The  other 
dteroptera  found  by  him  among  the  scales  were  tne  well-known 
ssma  cinerea  Say,  Corizus  hyalinus  Fabr  (Plate  III,  Fig.  5), 
iritrechiLS  luniger  Say,  Beosus  sp.,  Lyctocoris  sp.,  and  Piezoste- 
us  sp.  These  last  five  species  have  been  kindly  examined  by  Mr. 
aler,  our  best  authority  m  the  suborder,  and  he  reports  the  unde- 
rmined species  as  probably  new. 

The  most  efficient  destroyer  of  the  Cottony  Cushion-scale  at  Los 
igeles  is  perhaps  a  species  of  earwig,  family  Forficulidse  (Plate  III, 
jg.  6),  neither  tne  c^nus  nor  species  of  which  we  are  able  to  deter- 
ine,  from  the  fact  that  we  have  only  seen  immature  specimens.  Ac- 
rding  to  Mr.  Koebele  this  insect  is  often  met  with  among  the  scales, 
d,  from  observations  which  he  made,  feeds  greedily  upon  the  Ice- 
a  in  all  stages,  tearing  open  the  e^g-masses  and  eating  tne  eggs,  and 
K>  tearing  and  eating  the  mature  insects  as  well  as  the  larvae.  The 
eeding  habits  of  the  mother  earwig  and  her  care  of  her  flock  of  young 
,ve  been  observed  by  Mr.  Koebele,  but  have  been  so  well  studied  by 
iropean  authors  as  to  need  no  detail  here. 

Mr.  Koebele  also  reports  the  occurrence  in  the  scale  masses,  in  large 
imbers,  of  a  minute  whitish  mite,  which  becomes  of  a  redaidi  color 
tien  full  fed,  and  which  he  thinks  destroys  the  female  scales.  We 
ive  not  seen  specimens  of  this  mite,  and  are  therefore  unable  to  de- 
rmine  it. 

In  a  recent  communication  from  Miss  Ormerod,  already  mentioned 
I  p.  467,  she  writes  as  follows  of  a  predaceous  insect  discovered  by 
)r  correspondent,  Mr.  Bairstow,  of  rort  Elizabeth,  Cape  Colony: 

It  will  perhaps  be  of  some  interest  to  mention  that  Mr.  Bairstow  has  found  a  spe- 
iB  of  Coccinella  which  has  proved  (as  far  as  our  coleopterists  are  aware)  to  be  pre- 
jusly  undescribed,  to  be  so  exceedingly  serviceable  in  destroying  the  '* Australian 
ig/'  as  they  caU  it,  that  he  has  been  supplying  it  to  applicants.  Dr.  Baly  exam- 
ad  the  specimens  sent  over  for  me,  ana  I  propose  to  notice  it,  with  fuU  technical 
scription  and  a  figure,  as  Rodolia  ioeryce, 

Pakasites. — It  is  a  somewhat  remarkable  fact  that  no  true  para- 
tes  were  ever  bred  from  the  Cottony  Cushion-scale  until  the  past 
immer,  and  still  more  remarkable  that  in  the  course  of  their  careful 
vestigations,  extending  over  a  space  of  six  months,  neither  Mr.  Co- 
lillett  nor  Mr.  Koebele  succeeded  in  finding  a  single  parasite  upon 
lis  insect.  From  a  number  of  scales,  however,  sent  to  Washington 
r  Mr.  Koebele  November  10,  we  bred,  on  December  8,  two  specimens 
a  small  Chalcid,  which  is,  without  question,  a  true  pat^&i^  <^1 
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Icerya,  as  the  female  scales  from  which  they  escaped  were  found  each 
with  a  small  round  hole  in  its  back. 

This  little  parasite  (Plate  III,  Fig.  1)  is  prettily  marked  with  black 
and  yellow.  It  is  new  to  our  fauna  and  may  have  been  imported  with 
its  host.  We  turned  it  over  to  Mr.  Howara  for  study,  ana  as  he  finds 
it  necessary  to  erect  a  new  genus  for  it,  we  append  his  generic  and 
specific  characterizations : 

IsoDBOicus  n.  g.,  Howard. 

FemoZe.— The  anteilnaB  arise  near  the  border  of  the  mouth;  the  scape  is  not 
widened;  the  pedicel  is  much  longer  than  the  first  funide  joint;  the  funicle  joints 
increase  slightly  in  len^^h  from  1  to  6  and  considerably  in  width,  so  that  joint  6  is 
more  than  twice  as  wide  as  joint  1 ;  the  club  is  half  as  long  as  the  funicle  and  is  ob- 
liquely truncate  from  base  to  tip.  The  head  is  thin  antero-poeteriorly;  the  facial 
impression  is  slight;  the  inner  borders  of  the  eyes  are  nearly  parallel;  the  ocelli  are 
plsbced  at  the  corners  of  a  right-angled  triangle.  The  scapuIsB  meet  on  a  long  line 
at  middle.  The  hind  femora  have  a  verv  dehcate  longitumnal  furrow  below.  The 
marginal  vein  of  the  fore  wings  is  entirely  wanting;  tne  stigmal  is  moderately  lone 
snd  bends  abruptly  downward,  forming  at  first  a  right  angle  vnth  the  svbmargvm, 
afterwards  curving  slightly  outwards;  the  postmarginal  is  absent.  The  large  moo- 
pleura  are  covered  wim  a  number  of  longitudinal  ndges, 

Male  unknown. 

This  genus  belongs  to  the  EncyrtincBy  and  is  more  closely  related 
to  Homalotylus  than  to  any  other  described  genus.  Its  structural 
afifinity  to  this  genus  is  quite  marked,  but  it  is  well  separated  by  tie 
characters  italicized  above.  It  differs  in  habit  also^  as  Homalotylus 
is  parasitic  upon  coleopterous  larvae  of  the  families  Coccinellidfis  and 
ChrysomelidsB. 

IsoDBOicus  ICEBYJS,  n.  sp.,  Howaid. 

Female, — Length  2.2"™;  expanse  4.2™";  greatest  width  of  fore  wing  0.7™".  Head 
and  thorax  nearly  smooth;  head  very  dehcately  punctured  and  furnished  with  a 
very  few  larger  impressions.  Pronotum  and  mesonotum  very  delicately  fiha- 
greened;  mesoscutum  and  liind  border  of  pronotum  with  a  number  of  closely  ap- 
plied white  hairs.  The  general  color  is  shining  black;  all  of  the  head  except  eyes 
and  an  occipital  black  blotch,  the  hind  border  of  both  pronotum  and  meeoscutuint 
all  of  the  tegulsB  except  tip,  a  blotch  each  side  of  the  mesoscuteUum  and  one  at  t^, 
the  under  side  of  thorax  and  base  of  the  abdomen,  the  upper  side  of  the  first  abdom- 
inal joint,  and  a  small  spot  at  the  abdominal  spiracles,  yellow.  The  yellow  of  the 
head  is  nearly  orange,  while  the  rest  is  more  of  a  lemon.  The  antennsB  are  honey- 
yellow  throughout,  becoming  dusky  towards  tip.  All  the  legs,  including  coxsp, 
are  vellow;  mnd  femora  dark  above,  black  at  xnees;  hind  tibisB  with  two  black 
bands.    Wings  clear.    Described  from  2  specimens. 

REMEDIES  AND  PREVENTIVE  MEASURES. 

We  have  indicated  in  the  introduction  to  this  report  the  more  im- 
portant results  of  the  experiments  carried  on  at  Los  Angeles  by 
Messrs.  Coauillett  and  Koebele,  and  as  their  reports  are  later  given 
in  full  we  shall  refrain  from  entering  into  detail  here,  and  state  only 
a  few  of  the  more  important  convictions  that  impressed  us  after  the 
first  week's  experience  in  the  orange  groves  of  California. 

Importation  op  Parasites. — The  general  importance  of  the  in- 
troduction of  parasites  which  affect  a  species  in  its  native  land,  and 
which  have  not  accompanied  it  into  the  land  of  its  introduction,  has 
been  insisted  on  in  our  earlier  writings  and  in  those  of  others,  and 
the  ease  with  which  this  may  be  done  in  the  case  of  the  more  minute 
parasites  of  scale  insects  aads  to  its  importance  in  their  connec- 
tion.   Considering  the  fearful  losses  alreaay  occasioned  to  California 
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irange-growers  by  two  species  (the  Icerya  in  question  and  the  Cali- 
bmia  Red  Scale),  introduced  from  Australia,  we  know  of  no  way  in 
vhich  the  Department  could  more  advantageously  expend  a  thousand 
lollars  than  by  sending  an  expert  to  Australia  to  study  the  parasites 
)f  the  species  there  ana  secure  the  safe  transport  of  tne  same  to  the 
Pacific  coast;  and  the  fact  that  the  Copimissioner  of  Agriculture 
s  prevented  from  doing  so  by  restrictions  imposed  on  the  Division 
>f  Entomology  is  a  sad  commentary  on  the  narrow  Concessional 
policy  which  seeks  to  limit  and  control  administrative  action  in  de- 
rails iivhich  can  neither  be  properly  understood  nor  anticipated  by 
committees. 

Preventive  Action. — The  value  of  clean  culture  and  fertilizing 
where  necesary  to  induce  vigorous  growth,  but  more  particularly  of 
wise  pruning,  so  as  to  let  in  the  sun  and  rain  to  the  heart  of  the  tree, 
has  been  set  forth  in  the  special  report  of  the  Division  on  the  Insects 
affecting  the  Orange,  by  Mr.  Hubbard,  and  apply  equally  to  California 
as  to  Florida.  We  have  also  been  particularly  impressed  with  the 
value  of  wind-breaks  of  coniferous  trees  not  affected  by  the  Coc- 
cidsB  that  infest  the  Orange,  both  as  shelter  to  the  trees  and  as  screens 
to  prevent  the  spread  of  the  Icerya  from  infested  trees  outside  the 
grove. 

Spraying  with  Insecticides. — The  orange-growers  of  the  Pacific 
have  suffered  greatly  from  the  advice  and  recommendations  of  biased 
or  interested  persons,  who  were  prejudiced  in  favor  of  their  own  par- 
ticnlar  remedies,  and  were  for  a  long  time  unwilling  to  profit  by  the 
resnlts  of  thorough  and  careful  experiments  which  we  have  for  some 
years  conducted  in  the  East,  and  which  are  in  the  main  embodied  in 
Mr.  Hubbard's  report.  A  pretty  thorough  personal  survey  of  the 
field  has  convinced  us  that  while  the  resin  soaps  experimented  with 
by  Mr.  Koebele  are  a  valuable  addition  to  our  insecticides  for  the 
orange  Coccidse,  yet  in  the  main  our  experience  in  Florida  is  repeated 
in  California,  and  all  the  more  satisfactory  Washes  have  kerosene  as 
their  effective  base.  There  has  been,  and  is,  however,  a  very  CTeat 
waste  in  applying  it,  and  where  from  10  to  50  or  more  gallons  have 
been  used  on  a  single  tree,  from  2  to  4  would  sufl&ce. 

We  cannot  urge  too  strongly  the  fact  that  in  the  case  of  this  Icerya, 
as  most  other  orange-feeding  Coccidse,  it  is  practically  impossible, 
with  the  most  careful  and  thorough  spraying,  to  reach  every  one  of 
the  myriad  individuals  on  a  good-sized  tree.  Some  few,  protected 
by  leaf-curl,  bark-scale,  or  other  shelter,  will  escape,  and  with  their 
fecund  progeny  soon  spread  over  the  tree  again  if  left  unmolested. 
Hence  two  or  three  sprayings  at  intervals  of  not  more  than  a  month 
are  far  preferable  to  any  single  treatment,  however  thorough;  and 
this  is  particularly  true  of  the  Icerya,  which  occurs  on  so  many  other 

Slants,  and  which  in  badly  infested  groves  is  crawling  over  the  ground 
etween  trees.  It  is  now  the  custom  to  use  the  time  of  a  team  and 
2  men  for  fifteen  to  twenty  minutes  or  more,  and  10  gallons  and 
upward  of  liquid  on  a  single  medium-sized  tree.  In  this  way  the  tree 
is  soaked  until  the  fluid  r&ins  to  the  ground  and  is  lost  in  ^reat 
quantities,  some  growers  using  sheet-iron  drip-plates  arouna  the 
base  of  the  tree  to  save  and  re-use  the  otherwise  wasted  material. 
This  is  all  wrong  so  far  as  the  oil  emulsion  is  concerned,  as  the  oil, 
risinc"  to  the  surface,  falls  from  the  leaves  and  wastes  more  propor- 
tionally than  the  water. 

The  essence  of  successful  spraying  of  the  kerosene  emulsion  con- 
mta  in  forcing  it  as  a  mist  from  the  neart  of  the  tzw  ^lc^  «xl^^^^ 
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from  the  ]periphery,  allowing  as  little  as  possible  to  fall  to  the  ground 
and  permitting  each  spray  particle  to  adnere.  It  is  best  done  in  the 
cool  of  the  day,  and,  where  possible,  in  calm  and  cloudy  weather. 
With  one-fifth  of  the  time  and  material  now  expended  in  California 
the  spraying  should  be  successfully  done,  so  that  three  sprayings  at 
proper  intervals  will  be  cheaper  and  far  more  satisfactory  than  only 
one  as  ordinarily  conducted.  In  this  particular  neither  Mr.  Coqnil- 
lett's  nor  Mr.  Koebele's  experiments  are  entirely  satisfactory^  as  ve 
were  so  far  from  the  field  while  they  were  being  carried  on  as  to 
render  any  special  direction  of  them  impossible.  Soth  strove  for  the 
practically  imipossible,  viz,  the  destruction  of  all  insects  by  a  single 
application.  Mr.  Koebele's  estimate  of  the  cost  of  the  kerosene  wash 
is  also  too  high,  as  he  used  it  much  stronger  than  necessary.  The 
resin  compounds  may  doubtless  be  used  to  advantage  in  connec- 
tion with  the  kerosene  einulsions;  but  anything  which  will  give  per- 
manence and  preventive  character  to  the  wash  will  add  greatly  to 
its  value.  Without  goin^  into  details  as  to  reasons,  we  would  there- 
fore recommend  the  addition  to  every  50  gallons  of  the  kerosene-soap 
wash,  made  after  the  usual  formula,  3  ounces  of  arsenious  acia. 
Though  the  arsenical  preparations  are  mainly  effective  against  man- 
dibulate  insects,  by  poisoning  through  the  stomach,  they  have  also 
more  or  less  effect  by  contact,  and  we  are  strongly  of  the  opinion 
(which  we  hope  soon  to  verify)  that  this  combination,  for  the  first 
time  recommended,  will  give  the  spray  more  lasting  effect,  and  that 
the  few  insects  which  escape  the  direct  spray  will  be  destroyed  as 
they  subsequently  leave  their  protecting  rexreats  or  hatch  from  eggs 
ana  crawl  about  the  tree.  As  a  means  of  arresting  the  growth  of  the 
black-mold  (which  is,  however,  only  the  indirect  consequence  of  the 
Coccid),  so  troublesome  an  accompaniment  of  the  leery  a,  a  smiall  pro- 
portion of  sulphate  of  copper  might  also  be  added. 

Just  as  there  is  now  a  great  wastage.of  time  and  material  in  drench- 
ing a  tree,  so  the  spraying  nozzle  most  in  vogue  in  Calif  ornia  is  also 
wasteful.  That  most  commonly  used  is  the  San  Jos^  nozzle,  in  which 
the  water  is  simply  forced  through  a  slightly  flaring  terminal  slit  in 
a  more  or  less  direct  and  copious  jet.  The  force  and  directness  of  the 
spray  give  this  nozzle  its  popularity  under  the  mistaken  spraying 
notions  which  prevail,  and  to  this  we  must  add  the  fact  that,  being 
a  patented  contrivance,  it  is  well  advertised  and  on  the  market. 

The  cyclone  nozzle  has  not  yet  had  proper  trial  to  impress  its  ad* 
vantages,  having  scarcely  been  known  prior  to  the  experiments  of 
Messrs.  CoquUlett  and  Koebele.  That  made  and  sold  by  Q.  N.  Milco 
is  patterned!^  in  size  and  aperture  after  that  which  we  designed  to  spray 
from  near  the  surface  of  the  ground.  What  is  wanted  for  an  orange 
grove  or  for  trees  is  a  bunch  of  nozzles  of  twice  the  ordinary  size 
and  capacity,  the  size  of  the  outlet  to  be  reflated  by  the  force  of 
the  pump.  There  is  no  form  of  nozzle  so  simple  and  so  easfly  ad- 
justable to  all  purposes.  We  strongly  recommend  a  bunch  of  fonr 
nozzles  of  twice  the  ordinary  size  and  thickness,  one  arranged  so  as 
to  have  the  outlet  distally  or  at  one  end  of  the  piping  (which  may  be 
ordinary  gas-pipe)  and  the  other  three  on  branches,  so  that  the  outlet 
is  at  right  angles,  each  about  an  inch  below  the  other,  and  so  placed 
that  they  are  separated  by  one-third  the  circumference  of  the  main 
pipe.  Such  a  bunch,  with  apertures  properly  adjusted  to  the  occa- 
sion, worked  from  the  center  of  the  tree,  will  envelop  it  in  a  perfect 
ball  of  floating  mist,  which  in  a  very  short  time  will  imbue  all  acces- 
sible parts.    For  tall  trees  a  more  forcible  durect  spray  might  be  sent 
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from  the  end  by  substituting  an  ordinary  jet  and  the  "wire  extension, 
which  is  simply  an  extension  tube  screwed  over  the  nipple,  the  end 
of  the  tube  being  covered  with  wire  netting,  which  breaks  up  the 
liquid  forced  through  it,  and  which  for  force  and  fine  division  of  the 
particles  has  some  advantages  over  the  San  Jos6  nozzle.  Finally, 
if  a  series  of  blind  caps  and  several  sets  of  caps  of  varying  aperture 
are  kept  on  hand,  the  spray  may  be  adjusted  at  will,  and  to  suit  the 
conditions  of  wind,  pump  force,  &c.,  that  have  to  be  dealt  with. 

Fumigating. — Fumigating  the  trees  will  always  have  the  disad- 
vantage, as  compared  with  spraying,  that  the  mechanism  is  more 
cumbersome,  the  time  required  greater,  and  the  first  cost  in  making 
preparation  heavier;  and  these  factors  will  always  give  spraying  the 
advantage  with  small  proprietors  or  those  who  have  to  deal  with 
young  trees.  As  an  onset  to  these  drawbracks  fumigation  has  the 
merit  of  more  effectually  reaching  all  the  insects  upon  a  tree,  and  this 
alone  would  under  some  circumstances  justify  the  greater  first  cost 
and  trouble  in  preparing  movable  tents  for  tne  purpose,  providing 
always  that  a  gas,  vapor,  or  fume  be  discovered  that  will  rapidly  kill 
all  the  insects  without  injuring  the  tree;  virtues  not  easily  combined 
in  such  subtile  media. 

In  Florida  proper  spraying  has  been  found  to  be  so  effectual  and 
satisfactory  that  no  elaborate  experiments  in  fumigating  have  been 
undertaken,  and  we  are  fully  satisfied  that  proper  spraying  will  also 
prove  sufficient  in  California.  But  so  much  poor  work  has  been  done 
and  so  many  defective  washes  used  that  manv  growers  have  become 
discouraged,  and  quite  a  disposition  has  been  snown  to  either  cut  down 
the  trees  or  resort  to  fumigation  as  a  last  resource.  In  connection 
with  Mr.  Alexander  Craw,  Mr.  Coquillett  has  conducted  some  experi- 
ments in  the  Wolfskill  orchard  at  Los  Angeles,  which  lead  them  to 
believe  that  they  have  discovered  a  gas  which  possesses  the  requisite 
qualities.,  and  trees  that  had  been  treated  ana  which  we  examined 
pretty  carefully  would  seem  to  justify  their  hopes.  Several  ingenious 
movable-tent  contrivances  are  also  being  developed  in  Los  Angeles 
County  that  give  promise  of  practical  utility  and  feasibility,  and 
which  we  may  have  more  to  say  about  on  some  future  occasion. 

Bandages  around  the  Trunk. — There  is  always  danger  that  a 
tree  once  sprayed  will  get  reinfested  from  the  insects  that  have  not 
been  reached  upon  adjacent  plants  or  upon  the  ground,  and  which  in 
time  crawl  up  the  trunk.  Any  of  the  sticky  bandages  used  for  the 
canker-worm  will  check  this  ascent,  but  when  placea  directly  on  the 
trunk  may  do  more  harm  than  good.  They  should  be  placed  upon 
strips  of  tar  or  other  stout  paper  or  felting,  tied  l|v  a  cora  around  the 
mid^dle,  the  upper  end  flarea  slightly  outward,  ana  the  space  between 
it  and  the  trunk  filled  with  soil,  to  prevent  the  insects  from  creeping 
beneath.  Cotton  should  not  be  used  for  this  purpose,  as  birds  for 
nesting  purposes  carry  away  particles  of  it  containing  the  young  in- 
sects, and  thus  help  to  disseminate  them. 

Conclusion. — All  possible  care  should  be  taken  in  cultivating  and 
harvesting  the  crop  to  prevent  dissemination  of  the  young  upon 
clothing,  packing-boxes,  &c.,  and  too  much  care  cannot  be  exercised 
in  endeavors  to  prevent  the  introduction  of  the  species  from  infested 
to  non-infested  regions.  Next  to  destructive  locusts  no  insect  has  been 
more  fully  legislated  against  than  this  leery  a  in  California.  Yet  while 
some  good  has  resulted,  the  laws  have  too  often  proved  inoperative, 
either  through  the  negligence  or  ignorance  of  the  officers  appointed  to 
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execute  them,  or,  more  often,  the  indifference  of  the  courts  and  their 
unwillingness  to  enforce  them  with  vigor. 

The  pest  has  come  to  stay.  No  human  endeavor  can  exterminate 
it.  But  it  may  be  controlled,  and  while  the  greatest  possible  co-oper- 
ation should  be  urged  and,  if  possible,  enforced,  yet  each  orange- 
grower  must  in  the  end  depend  upon  his  own  exertion;  and  we  say  to 
tnem,  individually  and  collectively,  that  there  is  no  occasion  for 
discouragement.  This  insect  has  made  profitable  orange-CTowing 
on  the  Pacific  coast  more  difficult  and  more  of  a  science;  but,  by  mak- 
ing it  impossible  at  the  same  time  for  the  shiftless  to  succeed  in  their 
business,  it  will  come  to  be  looked  upon  as  a  not  unmixed  evil. 

BT7FFAL0  OHATS. 

Order  Dipterjl;  family  SmuLmjs. 
[Plates  VI,  Vn,  VIII,  and  IX.] 

For  many  years  past  one  of  the  greatest  insect  foes  the  stock- 
raisers  of  the  lower  Mississippi  Valley  have  had  to  contend  with  has 
been  the  so-called  Southern  feuffalo  Gnat.  This  insect  is  a  small  fly, 
closely  related  to  the  well-known  "  Black  Fly"  of  the  North,  to  the 
famous  "  Columbacz  Gnat"  of  Hungary,  and  to  other  less  known  but 
as  noxious  species  of  the  genus  Simulium,  found  abundantly  in  Lap- 
land, Brazil^  and  Austraha.  These  files  swarm  at  certain  seasons  in 
immense  numbers,  and  by  their  bite,  multiplied  a  thousand  fold, 
cause  great  destruction  amongst  mules,  horses,  cattle,  hogs,  sheep, 
and  poultry. 

Althougn  we  possess  in  the  United  States  a  great  number  of  species 
of  the  genus  Simulium^  only  a  few  of  them  are  so  very  troublesome 
and  noxious  as  to  have  attracted  special  attention.  The  CTeat  ma- 
jority of  the  species  are  quite  local,  and  occur  only  in  sucn  limited 
numbers  as  not  to  form  swarms  of  sufficient  strength  to  occasion  any 
serious  damage,  although  they  are  very  troublesome  at  times  in  some 
regions.  The  popular  name  "Southern  Buffalo  Gnat"  includes  at 
least  two  distinct  species,  and  others  will  doubtless  be  found  to  con- 
tribute to  the  injury  when  the  regions  are  better  studied  entomologi- 
cally.  In  any  general  account  of  the  distribution  of  the  Southern 
Buffalo  Gnats  it  must  be  borne  in  mind  that  these  two  snecies  are  fre- 
quently called  by  the  same  name,  and  that  even  other  nies  not  at  all 
related  to  them  are  called  Buffalo  Gnats  by  the  inhabitants  of  the 
infested  regions. 

Although  two  or  more  species  of  Simulium  are  thus  confounded,  the 
following  general  statements  will  describe  the  actions  of  all  species. 
They  resemble  each  other  in  their  life-history  so  closely,  that  one 
description  of  it  will  apply  to  that  of  all. 

The  popular  name  Buffalo  Gnat  has  not  been  chosen  because 
these  gnats  ever  attack  the  animal  of  that  name,  but  because  of  a 
fancied  resemblance  to  the  shape  of  the  same.  Looking  at  the  insect 
f rgm  the  side,  it  reveals  a  very  large,  hump-backed  thorax,  with  the 
head — furnished  with  two  short  antennae,  like  minature  horns — in  the 
act  of  butting  an  enemy.  The  name  **  Turkey  Gnat,"  however,  has 
been  given  to  one  of  the  species  concerned,  because  it  appears  at  a 
time  when  turkeys  are  setting  and  suffer  so  much  by  them.  "  Goose 
Gnat"  is  another  name  used  for  the  same  insect  for  a  similar  reason. 

Believing  that  it  is  always  best  in  popular  nomenclature  to  adopt 
names  already  known  and  given  by  tne  people^  we  shiJl  throughout 
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;his  article  designate  the  chief  deoredator  as  the  "  Southern  Buffalo 
jrnat "  and  the  second  one  as  the  "  Turkey  Gnat."  We  shall  treat  first 
)f  the  *'  Southern  Buffalo  Gnat,"  but  as  both  species  occur  to  a  great  ex- 
tent through  the  same  region,  most  of  what  is  said  of  the  one  species 
will  apply  also  to  the  other,  their  habits  being  essentially  the  same. 
We  sh^  call  particular  attention  to  the  **  Turkey  Gnat  only  when 
it  is  necessary  to  show  any  differences,  whether  as  to  distribution, 
habit^  or  character. 

THE  SOUTHERN  BUFFALO  GNAT. 
{Simulium  pecuarum  n.  sp.) 

GEOGRAPHICAL  DISTRIBUTION. 

The  region  infested  by  the  Southern  Buffalo  Gnat  is  much  more  ex- 
tensive than  formerly  known.  In  some  years  at  least  it  comprises 
the  whole  of  the  Mississippi  Valley  from  the  mouth  of  the  Red  Kiver, 
in  Louisiana,  to  Saint  Louis,  Mo.  All  the  land  adjacent  to  the  many- 
rivers  and  creeks  that  empty  from  the  east  and  the  west  into  the 
Mississippi  River  is  invaded  by  swarms.  They  are  driven  about  by 
the  wind,  and  reacli  points  far  away  from  their  breeding-places. 
The  exact  localities  reached  by  such  swarms  can  as  yet  not  be  given, 
but  may  be  mapped  out  after  further  investigations. 

Li  Louisiana  all  the  land  inclosed  by  the  Mississippi  and  Red 
Rivers,  with  perhaps  the  exception  of  the  extreme  western  counties, 
is  usually  invaded  oy  the  Buffalo  Gnats  during  a  gnat  year.  South 
of  the  Red  River  they  become  scarce,  less  aggressive,  ana  appear  only 
at  very  irregular  intervals. 

In  Mississippi  all  the  counties  bordering  on  the  river  that  gives 
the  name  to  tne  State  are  more  or  less  invaded  during  gnat  years. 

All  Arkansas,  excepting  perhaps  the  western  counties,  shares  the 
same  fate.  In  the  numerous  creeks  and  rivers  of  this  State  and  of 
Louisiana  the  Buffalo  Gnat  breeds  most  abundantly. 

In  Tennessee  the  same  conditions  prevail  as  in  Mississippi,  but  the 
swarms  do  not  reach  so  far  east  as  in  the  latter  State. 

In  Missouri  the  Buffalo  Gnats  infest  only  the  southeastern  coun- 
ties. 

Kentucky  does  not  fare  as  well  as  Missouri,  since  swarms  of  them 
frequently  ascend  the  Ohio  River  for  some  distance. 

Illinois  and  Indiana  are  also  more  or  less  invaded ;  in  the  former, 
it  is  the  region  bordering  upon  the  Mississippi  and  Wabash  Rivers; 
in  the  latter,  that  on  the  Onio  and  Wabash  Rivers.  In  1886  Buffalo 
Gnats  appeared  in  large  swarms  at  De  Soto,  in  Jackson  County,  Illi- 
nois, ana  along  the  White  River,  in  Davies  County,  Indiana. 

In  Eastern  Kansas  swarms  have  repeatedly  done  great  damage. 

EARLY  HISTORY. 

From  the  very  fact  that  the  Buffalo  Gnats  have  been  constantly  de- 
nominated by  tne  same  term,  inevitable  confusion  must  necessarily 
exist  in  their  early  history.  Such  is  indicated  by  the  appended  re- 
ports of  the  special  Oigents,  who  of  course  could  not  tell  to  which  of 
the  species  the  information  received  applied. 

It  seems  that  no  authentic  record  exists  in  Louisiana  about  the  oc- 
currence of  the  Southern  Buffalo  Gnat  prior  to  the  year  1850.  It  has 
been  reported,  however,  that  they  had  previously  ap^eic^dmv^^^. 
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In  1861  and  1863  they  were  very  troublesome  in  portions  of  Missis- 
sippi and  Louisiana;  m  1863  and  1864  they  abounded  about  Shreveport, 
La.^  and  in  Chicot  Countjr,  Arkansas.  None  are  reported  to  occur 
in  1865,  but  in  1866  they  invaded  the  alluvial  country  between  tlie 
Arkansas  and  Red  Rivers  east  of  the  Washita.  In  1873  and  1874 
serious  injury  was  occasioned  by  them  in  several  regions  in  Louisiana, 
But  in  1882  and  1884  they  were  more  destructive  than  ever  before, 
doing  immense  damage  to  live  stock  of  all  kinds.  Although  not  gen- 
erally very  numerous  in  1885,  they  appeared  in  sufficient  numbers  in 
several  counties  of  Louisiana  to  kill  quite  a  number  of  mules.  In 
1886  they  appeared  generally  througnout  the  whole  extent  of  the 
region  infested  by  them,  and  they  appeared  rather  unexpectedly,  be- 
cause it  was  so  unprecedentedly  late  m  the  season. 

In  Indiana  this  insect  was  well  known  as  far  back  as  1843,  when 
the  settlers  used  to  watch  for  it  every  year,  as  swarms  would  appear 
in  certain  regions  with  more  or  less  regularity,  often  occasioning  con- 
siderable damag:e. 

It  was  ascertained  from  a  number  of  gentlemen  in  Tennessee  and 
Mississippi  that  the  Buffalo  Gnats  were  well  known  to  their  ancestors 
who  first  settled  in  that  region  at  a  time  when  Indians  were  their 
neighbors. 

But  evwy  one  Questioned  in  the  States  of  Louisiana,  Mississippi, 
Tennessee,  and  Arkansas  would  voice  this  universal  opinion,  viz,  that 
Buffalo  Gnats  come  only  with  high  water  and  are  contemporary  with 
an  overflow.  The  connection  between  an  overflow  and  the  appear- 
ance of  the  Buffalo  Gnats  will  be  considered  farther  on. 

TIME  OF  APPBABANCB. 

The  time  of  the  appearance  of  the  Southern  Buffalo  Gnat  is  regu- 
lated by  the  earliness  or  lateness  of  spring,  and  it  consequently  ap- 
pears much  earlier  in  the  southern  parts  of  the  Mississippi  Valley. 
As  a  rule,  it  can  be  expected  soon  after  the  first  continuous  warm  spell 
in  early  spring.  The  first  swarms  were  observed  last  year  in  Louisi- 
ana on  March  11;  in  Mississippi  and  Tennessee,  May  1;  and  in  Indi- 
ana and  Illinois,  May  12.  Small  and  local  swarms  may  appear  some- 
what earlier  or  later  in  the  neighborhood  of  their  breeding-places. 
The  Turkey  Gnat  appears  usually  later,  although  in  1886  it  appeared 
near  Memphis,  Tenn.,  as  early  as  April  6;  the  swarms  were  quite 
local,  however,  and  strictly  confined  to  the  vicinity  of  creeks  that 
produced  them.  In  Louisiana  they  appeared,  as  usual,  much  later 
than  the  true  Buffalo  Gnat,  and  some  were  found  as  late  as  June  6, 
and  the  bayous  disclosed  others  still  in  their  pupal  state. 

The  great  majority  of  the  species  of  this  genus  are  northern  insects, 
and  appear  there  in  the  winged  form  all  through  the  summer.  The 
larvsB  require  cold  water  for  development.  As  we  go  farther  south 
this  cold  water  can  only  be  found  in  the  more  elevated  regions  or  in 
winter  or  the  early  months  of  spring.  Earliness  of  season  or  high 
altitude  are  there  the  substitutes  for  the  lower  temperature  of  more 
northern  latitude. 


DURATION  OF  AN  INVASION. 

Swarms  of  Buffalo  Gnats  usually  appear  with  the  first  continuous 
warm  weather  of  early  spring.  TTiey  lead  a  roving  kind  of  life,  be- 
ing drifted  about  with  the  wind,  which  frequently  carries  them  long 
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listances  beyond  their  usual  haunts.  At  first  the  members  compos- 
ng  a  swarm  are  very  active  and  blood-thirsty;  but  they  soon  die,  and 
ihe  swarm  decreases  gradually  and  soon  disappears  entirely.  New 
swarms  appear  continually  and  replace  the  former  ones.  The  dura- 
tion of  an  invasion  throughout  the  regions  infested  varies  from  a  few 
lays  to  five  or  six  weeks.  If  cold  weather  follow  their  appearance, 
the  gnats  become  semi-dormant;  they  are  not  killed  by  it  nor  by  rain, 
but  revive  and  become  aggressive  again  with  the  first  warm  rays  of 
the  sun.  Hot  weather,  however,  soon  kills  them  and  puts  an  end  to 
any  further  injury.  The  duration  of  life  of  a  single  individual  is 
short;  at  least  specimens  confined  even  in  large  and  well-lit  boxes 
soon  aie.  Buffalo  Gnats  that  have  once  imbibed  blood  of  any  animal 
also  soon  die,  as  seen  by  the  large  numbers  found  dried  up  in  stables 
in  which  they  have  been  carried  attached  to  mules  or  horses.  In  the 
fields  gnats  filled  to  repletion  with  blood  drop  to  the  groimd  and 
crawl  away,  soon  to  die.  They  suffer,  therefore,  from  their  blood- 
thirsty habits,  and  this  seems  to  be  quite  a  general  rule  with  all  those 
blood-sucldng  species  which  are  known  to  annoy  man  and  other  warm- 
blooded animals;  for  the  love  of  blood  generally  proves  ruinous  to 
those  individufids  which  are  anxious  to  indulge  in  it,  as  we  have  shown 
to  be  the  case  with  the  Harvest  Mite  or  Jigger.* 

CHARACTER  OF  A  SWARH. 

The  number  of  individuals  comprising  a  swarm  cannot  be  com- 

Suted,  as  swarms  vary  greatly  in  size.    Their  presence  is  at  once  in- 
icated  by  the  actions  of  the  various  animals  in  the  field.    Horses 
and  mules  snort,  switch  their  tails,  stamp  the  ground,  and  show  great 
restlessness  and  symptoms  of  fear.     It  not  narnessed  to  plow  and 
wagon  they  will  try  to  escape  by  running  away.     Cattle  rush  wildly 
about  in  search  of  relief.    Formerly,  when  deer  were  still  numerous, 
they  would  be  so  tormented  by  these  insects  as  to  leave  their  hiding- 
places  and  run  away,  seeking  protection  even  in  the  presence  of  their 
greatest  enemy,  man.    Approaching  animals  in  the  field,  we  notice  at 
once  small  black  bodies,  exceedingly  swift  in  their  flight,  darting 
about  their  victims  in  search  of  a  suitable  spot  to  draw  blood.    But 
even  during  a  verv  general  invasion  by  these  ^ats  these  insects  are 
not  uniformly  distributed  throughout  the  region  infested,  but  they 
select  certain  places.    Only  low  and  moist  ground  is  frequented  by 
them;  exposed  or  sunny  spots  are  never  visited.    There  may  be  no 
indications  of  ^ats  in  a  whole  neighborhood,  and  the  unprepared 
farmer,  dreaming  of  no  danger  to  nis  mules  or  horses  in  passing 
dense  tnickets  of  bushes,  &c.,  near  the  roadside,  is  suddenly  attacked  • 
by  a  swarm  of  these  pests,  and  is  frequently  unable  to  reach  a  place 
01  safety  in  time  to  save  his  cattle.     As  suddenly  as  such  swarms  ap- 
pear, just  as  suddenly  do  they  disappear.     During  a  ffnat  season  cau- 
tious farmers  never  travel  with  tneir  horses  or  muTes  without  pro- 
viding themselves  with  some  kind  of  protective  grease. 

WTien  Buffalo  Gnats  are  very  numerous  the  whole  air  in  the  vicinity 
of  our  domestic  animals  is  filled  with  them  at  times,  and  looking  to- 
wards the  suffering  brute,  one  sees  it  surrounded  by  a  kina  of  haze 
formed  by  these  flying  insects.  Sweeping  rapidly  with  the  hand 
through  the  air  one  can  collect  hundreds  or  gnats  by  a  single  stroke. 
They  crawl  into  everything,  and  the  plowman  has  constantly  to  brush 

*See  Amer.  NaturdlUtf  vol.  vii,  1878,  p.  19. 
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them  away  from  his  face,  which  does  not  always  prevent  them  from 
entering  and  filling  his  mouth,  nose,  and  ears;  ne  is  so  tormented  by 
them,  and  frequently  by  their  bite  as  well,  that  he-has  to  cease  work- 
ing for  the  time  being.  Thousands  try  to  enter  the  hous^  in  vil* 
lages  and  cities,  and  the  windows  are  frequently  completely  covered 
with  them. 

MODS  OF  ATTACK. 

The  flight  of  all  species  of  Simulium  is  very  swift  and  powerfnL 
Tl\ey  possess,  in  comparison  with  most  other  flies,  an  enormously 
large  Qiorax,  consisting  of  a  very  tough,  chitinous  integument,  th^ 
f urnidies  ample  attachment  for  tne  strong  muscles  which  propel  them 
during  their  long  and  continuous  flights. 

The  Southern  Buffalo  Qnat  is  exceedingly  active  in  all  its  motioii3, 
and  is  at  its  bloody  work  as  soon  as  it  has  gained  a  foothold  upon  an 
animal.  The  individual  flight  is  inconspicuous  and  rarely  more  than 
a  few  feet  from  the  ground.     It  is  also  usually  noiseless,  but  when  one 

})asses  rapidly  close  to  the  ear  of  a  person  the  sound  produced  is  faintly 
ike  that  of  a  passing  bullet,  and  no  one  who  has  listened  to  it  wiU 
ever  forget  it,  out  will  always  connect  it  with  their  presence. 

If  the  insects  are  not  very  hungry,  or  il  influenced  by  too  warm  or 
too  dry  an  atmosphere,  they  circle  around  a  mule  or  a  horse  very 
much  like  so  many  small  bees;  if  hungry,  however,  they  lose  no  time 
whatever,  but  witn  a  few  nervous  jerks  settle  upon  the  selected  spots 
and  immediately  go  to  work.  They  are  never  quiet,  but  are  most 
active  during  early  morning  and  towards  evening.  They  also  fly  din> 
ing  moonlight  nights.  During  the  hottest  jjortions  of  the  day,  from 
11  a.  m.  to  4  p.  m, ,  they  are  more  or  less  inactive.  Their  favorite  time 
of  attack  is  a  cloudy,  dark  day,  or  when  rain  is  threatening.  If  the 
gnats  try  to  enter  houses  or  stables  by  means  of  the  windows,  they 
constantly  butt  their  heads  against  the  panes  of  glass,  until  they  be- 
come so  exhausted  that  they  drop  to  the  CTound  and  die.  Specimens 
kept  in  confinement  in  lar^e  vessels,  with  the  bottoms  covered  with 
moss  and  soil  and  containmg  a  wet  sponge  and  a  saucer  filled  with 
water,  die  within  forty  hours.  During  all  this  time  they  never  cease 
trying  to  escape.  The  sense  of  smell  (and  sight)  of  these  insects  must 
be  well  developed,  because  they  unerringly  find  animals  a  long  dis- 
tance away  from  their  breeding-places.  If  Very  numerous,  they  cover 
the  whole  animal,  without  making  any  selection  of  position. 

The  smaller  Turkey  Gnats  are  not  so  blood-thirsty,  nor  do  they  form 
such  large  swarms.  The  snorting,  biting,  switching  of  tails,  and  the 
general  restlessness  of  the  stock  in  the  fields  soon  reveal  the  presence 
of  their  foes.  The  gnats  will,  upon  arrival,  rapidly  circle  around  the 
animal,  select  a  point  of  attack,  fasten  themselves  upon  the  chosen 
spot,  and  immediately  commence  to  bite.  The  genital  and  anal  re- 
gions, the  ears  and  portions  of  body  between  the  forelegs — ^in  short, 
those  parts  where  the  skin  is  most  easily  ijunctured — are  selected  by 
these  insects.  The  attack  is  so  rapid,  that  in  course  of  one  minute  the 
body  of  the  tormentor  is  seen  to  expand  with  blood,  which  shows 
plainly  through  the  epidermis  of  the  abdomen.  The  bitten  part  of 
the  aniimal  shows  a  nipplelike  projection,  and  if  the  insect  is  removed 
by  force  a  drop  of  blood  as  large  as  a  good-sized  pin's  head  will  ooze 
out.  Other  gnats  will  almost  at  once  pounce  upon  the  same  spot  and 
continue  the  oiting.  All  those  veins  which  project  under  the  skin  of 
the  animal  are  also  favorable  points  of  attack,  and  their  course  is  made 
visible  by  the  hordes  of  gnats  fastened  upon  them. 
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The  great  danger  of  an  attack  by  tliese  insects  lies  in  tlie  tLnexi>ect- 
edness  of  their  appearance.  As  a&eady  mentioned  there  may  be  no 
indication  of  their  presence  in  any  neighborhood  and  the  roads  are 
free  of  them.  But  with  the  change  of  tne  prevailing  wind  they  may 
appear,  and  when  one  is  passing  certain  localities,  such  as  low,  wet, 
and  shady  ground,  or  dense  thickets  of  underbrush,  they  will  start 
forth  like  a  cloud,  and  cover  the  animals  at  once.  Open  fields  may 
be  entirely  free  from  gnats,  but  if  animals  pass  certain  places  in  them 
out  dart  tne  tormentors,  and  the  animals  attacked  can  only  save  them- 
selves by  running  to  high  i)laces  exposed  to  the  full  rays  of  the  sun. 
The  gnats,  following  the  animals  for  some  distance,  leave  as  suddenly 
as  they  appeared,  and  hide  themselves  again  in  the  thickets.  In  the 
unties  they  appear  suddenly  with  certain  winds,  chiefly  with  those 
blowing  from  the  south,  southeast,  and  west,  and  usually  disappear 
ag^adn  with  winds  blowing  from  the  opposite  direction. 

ANIMALS  IKJUBED. 

Domestic  animals  are  attacked  in  the  following  order,  varying  some- 
'what  in  different  localities,  viz,  mules,  horses,  cattle,  sheep,  setting 
turkeys  and  hens,  hogs,  dogs,  and  cats.    The  death-rate  of  mules  is 
hiKhest,  both  because  they  seem  to  be  more  susceptible  to  the  bite, 
azid  because  they  are  almost  exclusively  used  in  the  Southern  States 
for  farm  work.    Horses  also  suffer  greatly.    Cattle,  when  weakened 
by  winter  exposure  and  by  scarcity  of  food,  succumb  easily  to  the 
continued  attacks  of  their  winged  foes.     Hogs  show  at  first  the  effects 
of  the  bite  but  very  little;  yet  large  numbers  die  soon  after  the  attack, 
while  others  die  about  six  weeks  after  the  disappearance  of  the  Buf- 
falo Gnats;  they  usually  perish  from  large  ulcerating  sores,  which 
cause  blood-poisoninff.     Many  persons  claim  that  the  so-called  char- 
bon  is  produced  by  tne  bites  of  these  gnats,  a  statement  which  is,  of 
course,  not  borne  out  by  facts.    Sheep,  although  well  protected  by 
their  wool,  suffer  greatly  by  bites  upon  the  unprotected  portions  of 
their  skins,  and  iniure  themselves  still  more  by  crowding  too  close  to 
fires,  which  are  built  to  produce  protecting  smoke.    Many  sheep  crowd 
so  close  to  the  fire  as  to  be  burned  to  death.    Setting  turkeys  and 
hens  are  frequently  forced  by  the  gnats  to  leave  their  nests.    Young 
fowls  are  killed  outright.    The  gnate,  in  attacking  fowls  of  all  kinds, 
force  their  way  under  the  wings  of  their  victims,  where  tkey  cannot 
be  dislodged.    Dogs  and  cats  are  also  greatly  tormented,  and  will  not 
remain  outdoors  during  a  Buffalo  Gnat  invasion  if  they  can  help  it. 
Deer,  forgetful  of  any  other  threatening  danger,  are  tormentea  to 
such  a  degree  as  to  lose  all  fear,  and  approach  the  smoldering  fires; 
in  their  agony  they  sometimes  allow  i)eople  to  rub  the  gnats  from 
their  bodies,  and  will,  in  their  frantic  endeavors  for  relief,  even  lie 
down  in  the  glowing  embers  or  hot  ashes. 

EFFECT  OF  THE  BITES. 

Animals  bitten  by  many  Buffalo  Gnats  show  all  the  symptoms  of 
colic,  and  many  people  believe  that  these  bites  bring  on  that  disease. 
Mules  esi)ecially  are  thus  affected,  yet  large  numbers  of  post  mortem 
examinations  made  by  Dr.  Warren  King,  of  Vicksburg,  and  others, 
failed  to  show  any  relationship  between  tnis  disease  and  the  bites,  nor 
were  any  facts  obtained  which  would  justify  the  correctness  of  such 
a  popular  conclusion.  Dr.  Bang  opines  that  the  effects  of  these  biti^ 
32  AQ—'86 
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on  ATn'Tw  11.1a  are  mncli  the  same  as  tliat  of  the  rattlesnake  on  the  human 
system.  This  seems  to  be  the  generally  accepted  opinion  among  the 
more  intelligent  planters.  The  animal  attacked  becomes  at  first  rran- 
tio.  but  within  a  very  short  time  it  ceases  to  show  symptoms  of  p«iiL 
submite  passively  to  the  infliction,  rolls  over,  and  dies;  sometimes  all 
within  the  space  of  three  or  four  hours.  Even  if  bitten  by  a  very 
great  number  of  mats  death  does  not  necessarily  follow,  and  then  it 
is  not  always  suddenly  fatal.  Mules  which  at  night  do  not  appear  to 
be  seriously  injured  will  often  be  found  dead  neirt;  momine. 

Animals  of  various  kinds  become  gradually  accustomed  to  these 
bites,  and  during  a  long-continued  invasion  but  few  are  MUed  towards 
the  end  of  it.  It  is  a  prevailing  notion  that  the  bite  of  the  gnats  ap- 
pearing first  is  the  most  poisonous.  It  would  seem  to  be  more  proba- 
able,  however,  that  the  poison  introduced  into  the  systems  of  ani- 
mals— unless  sufficient  to  prove  fatal — may  to  some  extent  serve  as 
an  antidote  against  that  introduced  later,  and  if  this  poison  should 
remain  in  the  system  with  any  stability,  such  a  fact  would  also  ac- 
count for  native  or  acclimated  stock  being  less  susceptible  to  the  poison 
from  bites  than  that  recently  imported.  There  is  no  doubt  that  stock 
freshly  imported  from  Kentucky  to  Tennessee  and  Mississippi  is  more 
apt  to  be  Killed  than  that  raised  in  the  infested  portions  of  these 
Slates,  and  that,  having  withstood  one  invasion,  a  second  one  proves 
fatal  but  seldom.  One  reason  why  Buffalo  Gnats  appearing  very 
early  in  the  season  are  more  dangerous  may  be  found  in  the  fact  that 
the  stock,  weakened  by  exposure  during  the  winter,  have  had  as  yet  no 
chance  to  gain  in  strength  by  feeding  upon  the  early  vegetation, 
which  it  obtains  previous  to  and  durmg  a  later  invasion.  Conse- 
quently, the  resisting  power  of  animals  is  greater  later  in  the  season. 
Experience  has  also  taught  owners  of  stock  how  to  protect  the  same, 
and  in  comparison  with  former  gnat  seasons  fewer  animals  are  killed 
of  late.  Prof.  J.  A.  Schoenbauer,  who  wrote  nearly  one  hundred 
years  ago  about  the  Kolumbacz  Gnats  of  Hungary,  witnessed  the 
post  mortem  examination  of  a  horse  killed  by  these  gnats.  Upon 
dissection  it  was  found  that  not  only  was  the  anus  entirely  filled  with 
the  flies,  but  also  the  genital  orifices,  the  nasal  passages,  and  the 
bronchial  tube  and  its  ramifications.  A  case  of  tnis  kind  must  be 
very  exceptional.  No  doubt  gnats  will  sometimes  enter  these  pas- 
sages, but  as  a  rule  death  is  not  occasioned  in  this  maimer.  The  loss 
of  blood  and  the  terrible  irritation  of  the  skin  by  so  manj  poison- 
ous bites  are  reasons  sufficient  to  account  for  the  reflex  irritation  of 
the  nerves  and  blood  poisoning. 

HOW  ANIMALS  PROTECT  THEMSELVES. 

The  different  kinds  of  animals,  knowing  their  tormenters  by  in- 
stinct or  experience,  have  various  methods  of  protecting  themselves 
against  their  attacks.  To  run  away  is  the  first  impulse  of  all;  but  it 
is  of  no  avail,  since  their  enemies  are  too  swift  to  be  outrun. 

Horses  and  mules,  if  not  harnessed  or  tied,  become  perfectly  fran- 
tic, and  rush  away  hither  and  thither,  roll  themselves  upon  the 
cround,  dash  off  again  wildly,  and  repeat  these  actions  until  they 
become  entirely  exhausted.  If  they  succeed  in  reaching  an  elevated 
spot  free  from  trees  and  accessible  to  the  full  rays  of  me  sun,  they 
escape  further  severe  molestation. 

Cattle  act  in  a  very  similar  way,  but  instead  of  searching  for 
higher,  sunny  spots,  they  prefer  to  rush  through  dense  thickets,  such 
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as  are  formed  by  canes^  and  tlms  rid  themselves  of  many  tormentors, 
but  all  in  vain.  If  creeks  are  near  by,  some  find  partial  protection  by 
imniersing  themselves  in  the  water. 

Hoes  also  run  madlv  about.  If  mud  is  accessible,  they  do  not  fail 
to  make  good  use  of  tnat  material  and  wallow  in  it 

Sheep  run  about  blindly,  crying  piteously  all  the  time. 

Dogs  and  cats  are  sensible  enough  to  search  for  dark  shelters  in 
stables  or  remain  in  the  house. 

Poultry  of  various  kinds  seek  relief  by  flying  in  high  trees.  They 
assist  each  other  in  picking  off  their  tormentors,  thus  partly  freeing 
themselves. 

Deer  try  to  find  relief  by  running  away  from  the  gnats. 

But  all  such  methods  avail  but  little  without  the  assistance  of  man. 
Fires  are  started  everywhere  to  produce  a  dense  smoke.  As  soon  as 
the  tormented  animals  notice  such  smoke  thev  all  show  their  Rood 
BenBe  by  rushing  to  it,  invariably  selecting  that  side  of  the  fire  -vrtiere 
the  smoke  is  densest.  Here  they  crowd  together,  and  many  are  in- 
Tored  by  too  close  proximity  to  the  glowing  embers.  Nor  can  they 
be  driven  away  by  hunger;  and  only  during  a  dark  night,  or  in  the 
brightest  light  of  the  midday  sun,  aO  some  of  them  venture  out  in 
search  of  food. 

•PREVENTIVES. 


Smudffes  have  thus  f arproved  the  best  method  of  protecting  ani- 


old  leather,  cast-off  olothine,  dried  dung,  &c.  As  soon  as  large 
swarms  of  ^ats  appear,  and  the  stock  is  threatened  by  them,  fires 
are  started  m  different  parts  of  the  jplantation,  and  are  kept  burning 
as  long  as  the  danger  lasts.  Anythmg  that  will  produce  smoke  is 
thrown  upon  the  smoldering  logs,  and  the  most  offensive  is  consid- 
ered the  most  useful.  If  the  time  for  plowing  has  arrived,  smudges 
are  located  in  the  fields  in  such  a  manner  that  the  smoke  is  drifted 
by  the  wind  over  the  teams  at  work.  Such  smoke-producing  fires 
are  also  kept  burning  in  the  cities,  and  they  are  found  in  txont  of 
every  livery  and  street-car  stable,  as  well  as  of  such  stores  as  employ 
draf I  horses  or  mules.  If  these  animals  have  to  be  upon  the  roads, 
they  may  usually  be  somewhat  protected  by  tin  pails  m  which  some 
smudge  is  kept,  and  which  are  suspended  from  their  necks  and  from 
the  wagons. 

Animals  may  also  be  protected  with  a  layer  of  mud  or  a  coat  of 
sirup.  It  has  been  found  that  animals  which  have  shed  their  rough 
winter  coat  of  hair  and  have  become  smooth  are.not  as  much  troubled 
as  others  still  covered  with  long  hairs.  The  mats  find  it  much  more 
difficult  to  obtain  a  foothold  upon  a  smooth  skin,  and  the  clipping  of 
the  hair  in  early  spring  is  therefore  advisable. 

Buffalo  Gnats  have  a  great  aversion  to  entering  dark  places,  and 
stables  thoroughly  darkened  are  safe  places  for  stock  of  all  kinds  in 
a  gnat  season.  The  odor  of  ammonia  prevailing  in  such  stables  may 
also  to  some  extent  prevent  the  insects  from  entering.  Planters  with 
a  small  acreage,  therefore,  prefer  to  keep  their  horses  and  mules  in 
the  stable  instead  of  working  them  in  the  field.  For  the  same  rea- 
son the  owners  of  livery  stables  will  not  allow  their  animals  to  be 
taken  outside  the  city  limits  if  gnats  are  numerous  enough  to  be  dan- 
gerous. 
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But  the  great  majority  of  planters  cannot  wait  for  the  disappear- 
ance of  the  pest,  and  have  to  resort  to  other  defensive  means.  Vari- 
ous external  applications  have  been  used  to  this  effect:  Decoctions  of 
Alder  leaves,  Tobacco,  Pennyroyal,  and  other  herbs,  have  been  tried 
with  a  view  of  preventing  gnats  from  biting  mules  while  at  work; 
but  all  of  them  have  proven  ineflfective.  At  a  time  when  small 
swarms  of  Turkey  Gnats  were  tormenting  mules  plowing  in  the  field 
one  side  of  the  animal  was  moistened  by  Mr.  Lugger  with  various 
insecticides,  while  the  other  side  was  not  protected  at  all.  By  follow- 
ing the  animal  and  watching  the  gnats  it  was  soon  observed  that  any 
oflfensive-smelling  substance  would  drive  the  gnats  from  the  pr(> 
tected  side  to  the  unprotected  one.  Kerosene  emulsion,  pyrethrum 
powder  suspended  in  water,  diluted  carbon-bisulphide,  and  dissolved 
tobacco-soap  were  all  used  in  turn,  and  all  seemed  to  produce  the 
same  effect.  Several  times  the  whole  animal  was  carefully  sponged 
with  the  one  or  the  other  of  the  above  substances.  For  a  time  the 
gnats  would  not  settle  upon  the  animal;  but  in  the  course  of  two 
hours  the  beneficial  effect  of  these  insecticides  was  gone,  and  the  in- 
sects were  no  longer  kept  away. 

Experience  shows  that  the  best  preventive  is  grease  of  varionB 
kinds.  The  following  kinds  are  the  most  important:  Ck)tton-8eed 
oil  alone,  or  mixed  with  tar,  fish  oil,  gnat* oil;  a  combination  of  stink- 
ing oils  alone,  or  mixed  with  tar  or  kerosene  oil,  crude  coal  oil,  kero- 
sene oil,  kerosene  oil  mixed  with  axle-grease,  and  others.  To  be 
effective,  the  grease  must  be  used  at  least  twice  during  the  day,  be- 
cause as  soon  as  its  offensive  odor  disappears  it  becomes  inoperative. 
All  such  applications  are  of  no  advantage,  however,  on  stock  running 
at  large.  Gnat  oil  is  very  extensively  used,  but  it  is  like  the  rest  of 
the  remedies — very  apt  to  remove  the  hair.*  In  fact,  aU  these  differ- 
ent kinds  of  oil  and  grease  are  more  or  less  injurious  to  the  animals, 
because  a  continued  coating  with  them  weakens  the  system. 

The  employes  of  the  Hudson's  Bay  Company  protect  themselves 
and  their  stock  against  the  bites  of  the  **  Black  Fly"  by  the  use  of  oil 
of  tar,  and  as  long  experience  has  shown  it  to  be  a  simple  and  easily 
applied  wash,  we  strongly  recommend  its  use.  A  quantity  of  coal 
tar  is  placed  in  the  bottom  of  a  large  shallow  receptacle  of  some  sort, 
and  a  small  quantity  of  oil  of  tar,  or  oil  of  turpentine,  or  any  similar 
material,  is  stirred  in.  The  receptacle  is  then  filled  witn  water, 
which  is  left  standing  for  several  days  until  well  impregnated  with 
the  odor.  The  animals  to  be  protected  are  then  washed  with  this 
water  as  often  as  seems  to  be  necessary. 

As  long  as  stock  in  the  infested  region  is  suffered  to  run  at  large, 
and  is  neither  provided  with  shelter  nor  food  during  the  winter 
months,  it  will  suffer  severely  from  the  mats.    Animals  well  cared, 
for  can  stand  the  attacks  of  tne  gnats  far  better,  and  do  not  perish  a3 
readily.     Ill-treated  and  unhealthy  mules  and  those  bruised  and  cu^ 
are  the  first  to  die,  and  the  prevailing  opinion  of  intelligent  planter^ 
is  to  the  effect  that  well-cared-f or  mules,  if  greased  twice  a  day  whei^ 
working  in  the  field,  seldom  die  even  when  attacked. 

*  According  to  Messrs.  Fahlen  &  Kleinschmidt,  chemists,  of  Memphis,  Tenn.^ 
'*Gnat  oil  is  aziv  kind  of  stinking  oil;  it  should  not  contain  drying  oils,  sucha^ 
Oleum  lini  and  O.  gossypiV  They  use  fish  oil,  and  to  increase  its  perfume  add  OL 
animale  fcetidunif  4  ounces  to  10  gallons.  But  since  fish  oil  costs  50  to  75  cents  per 
gallon,  some  mix  it  with  crude  petroleum;  this  addition,  however,  has  the  tendency 
to  kill  the  hair  roots.  01.  hedeonue-  (pemwroyal)  is  too  costly,  and  therefore  not 
irequentiy  used.    Fish  oil  aad  01.  auimoile  jo&tidum  have  gjLven  the  best  satisfaction. 
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REMEDIES  FOR  THE  BITES. 

A  nmnber  of  remedies  to  counteract  the  iK)ison  of  the  Buffalo  Gnats 
have  been  tried,  but  none  of  them  have  been  sufficiently  tested  or 
have  proved  uniformly  effective. 

Dr.  Warren  King,  of  Vicksburg,  Miss.,  recommends  rubbing  the 
affected  animals  tnoroughly  with  water  of  ammonia,  and  adminis- 
tering internally  a  mixture  of  40  to  50  grains  of  carbonate  of  ammonia 
to  1  pint  of  whisky,  repeating  the  dose  every  three  or  four  hours 
until  relieved.  He  claims  to  nave  never  lost  an  animal  under  this 
treatment,  although  they  were  sometimes  apparently  beyond  recovery. 
This  rem^y  is  not  generally  known,  but  certainly  contains  sufficient 
merit  to  warrant  a  thorough  and  careful  trial. 

Some  planters  claim  to  have  cured  their  stock  simply  by  continued 
doses  of  whisky  alone  and  by  keeping  the  sick  animal  in  cool  and 
darkened  stables. 

Blood-letting  is  also  recommended,  both  as  a  preventive  and  as  a 
cure,  but  may  be  considered  as  of  very  doubtful  utility,  except  in 
cases  where  heroic  treatment  is  required.  Muleis  badly  injured  and 
in  a  dying  condition  are  bled  until  the  blood,  which  at  first  is  nearly 
black,  appears  of  a  natural  color  again. 

Dying  animals  have  frequently  been  saved  by  immersion  in  the 
cold  water  of  running  streams.  Evidently  all  tnese  remedies  have 
a  t^idency  to  allay  the  fever  produced  by  incipient  blood-poisoning. 

ATTACKINa  MAN. 

A  number  of  cases  have  from  time  to  time  been  reported  by  various 
newspapers  in  the  infested  region  of  human  beings  being  killed  by 
these  insects.  Inquiry  has  sometimes  failed  to  prove  the  truth  of 
such  reports;  yet  sufficient  facts  are  on  record  to  show  that  if  the 
gnats  attack  a  person  suddenly  in  large  swarms  and  find  him  unpre- 
pared or  far  away  from  any  shelter  they  may  cause  death. 

Dr.  Bromby,  in  Madison  Parish,  La.,  had  a  case  of  death  caused, 
he  believes,  by  the  gnats.  A  Mrs.  Breeme,  having  lost,  in  the  spring 
of  1883,  17  mules  of  her  stock,  was  suddenly  taken  sick.  She  told 
the  doctor  that  she  had  been  bitten  by  mosquitoes.  She  died  in  great 
agony  from  blood-poisoning. 

In  1884  several  persons  were  killed  by  Buffalo  Gnats.  Mr.  H.  A. 
Winter,  from  near  Helena,  Ark.,  while  on  a  hunting  trip,  was  at- 
tacked by  them  one  and  a  half  miles  from  home,  while  passing  some 
low  ground:  Running  towards  a  house,  he  was  seen  to  fall  dead.  All 
exposed  parts  of  his  body  had  turned  black.  Another  man  was  killed 
near  Wynne  Station,  Arkansas,  on  the  Iron  Mountain  Railroad. 

DAMAQE  DONE  IN  VARIOUS  YEARS. 

The  damage  occasioned  by  Buffalo  Gnats  throughout  the  infested 
region  cannot  be  estimated,  owin^  to  the  fact  that  no  statistics  have 
ever  been  collected  in  a  systematic  manner.  But  the  loss  in  certain 
localities  has  been  immense,  and  greatest  when  the  insects  appeared 
in  the  very  early  spring.  Of  late  years  the  losses  have  increased  be- 
cause the  country  nas  become  more  densely  settled  and  not  because 
the  bite  of  the  gnats  has  become  more  dangerous.  The  following 
statements  are  based  on  reports  from  reliable  individuals  and  from 
^records  in  local  papers  examined  by  Mr.  Lugger; 
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As  far  as  can  be  learned  the  damage  in  Louisiana  was  but  slight 
prior  to  1850;  but  many  animals  were  killed  in  1861, 1862, 1863,  lbG4, 
and  1866.  In  this  latter  year  the  parish  of  Tallulah,  Louisiana,  lost  over 
200  head  of  mules,  and  upwards  of  400  mules  and  horses  were  killed 
within  a  few  days  in  the  parishes  of  Madison,  Tensas,  and  Concordia, 
all  in  the  same  State,  in  other  States  they  also  did  great  damage. 
In  1868  many  mules  were  killed  in  the  low  lands  of  Daviess  County. 
Kentucky.  Although  frequently  causing  more  or  less  trouble  ana 
loss,  they  did  not  appear  again  in  such  overwhelming  numbers  until 
1872,  1873,  1874.  1881,  1882,  1884,  1885,  and  1886.  In  1872  it  was  re- 
ported that  the  loss  of  mules  and  horses  in  Crittenden  County,  Arkan- 
sas, exceeded  the  loss  from  all  diseases.  In  1873  they  caused  serious 
injury  in  many  parishes  of  Louisiana.  In  1874  the  loss  occasioned  in 
one  county  in  Southwest  Tennessee  was  estimated  at  $500,000.  The 
gnats  have  been  especially  injurious  since  the  Mississippi  floods  of 
1881  and  1882;  in  the  latter  year  they  were  more  destructive  to  stock 
than  ever  before,  appearing  in  immense  numbers  in  Eastern  Kansas, 
Western  Tennessee,  and  Western  Mississippi,  and  the  great  destruc- 
tion of  cattle,  horses,  and  mules  caused  by  tnem  added  greatly  to  the 
distress  of  the  inhabitants  of  those  sections  of  the  country  caused  by 
unprecedented  floods.  Many  localities  along  the  Mississippi  Elver 
in  Arkansas  also  suffered  severely.  In  1884^uffalo  Qnats  appeared 
again  in  gre&t  numbers  and  were  fully  as  destructive  as  in  1882.  In 
Franklin  I^arish,  Louisiana,  within  a  week  from  their  first  appearance, 
they  had  caused  the  death  of  300  head  of  stock.  They  were  equally 
numerous  throughout  the  whole  region  infested,  and  for  the  first 
time  in  the  history  of  the  pest  they  attacked  horses  and  mules  on  the 
streets  of  the  cities  of  Vicksburg  and  Memphis.  No  general  outbreak 
took  place  in  1886;  yet  gnats  appeared  in  sufficient  numbers  to  kill 
(juite  a  number  of  mules  in  vanousparishes  of  Louisiana,  especially 
in  Tensas  and  Franklin.  Buffalo  GTnats  appeared  again  in  immense 
numbers  in  1886,  and  extended  throughout  the  entire  lower  Missis- 
sippi Valley,  and  swarms  were  even  observed  and  doing  damage  far 
away  from  the  region  usually  invaded.  They  came  very  late  m  the 
season,  and  consequently  animals  were  in  better  condition  to  with- 
stand their  attacks.  The  damage  was  great,  however,  in  many  locali- 
ties where  planters  had  not  taken  steps  to  protect  their  stock.' 

Besides  the  actual  loss  by  death  of  their  stock,  planters  lose  much 
valuable  time  in  preparing  their  fields  for  the  crops.  It  so  happens 
that  the  gnats  appear  at  a  time  in  which  the  ground  becomes  fit  to  be 
prepared  for  cotton,  and  as  it  is  very  important  to  give  that  plant  as 
much  time  as  possible  to  mature,  every  day  is  very  valuable  in  early 
sprinjg.  Planters  owning  large  estates  have  to  use  their  mules  for 
plowing,  notwithstanding  the  gnats,  while  farmers  on  a  small  scald 
can  keep  their  animals  in  the  stable,  thus  protecting  them. 

POPUJ.AR    OPINIONS  ABOUT    THE    EARLY  STATES    OF    THE    BUFFALO 

GNATS. 

The  early  states  of  both  Buffalo  and  Turkey  Qnats  were  as  a  rule 
perfectly  unknown  to  the  inhabitants  of  the  infested  regions  when 
our  investigations  began.  Yet  the  great,  and  in  some  seasons  ab- 
sorbing, interest  taken  in  them  gave  rise  to  many  speculations  as  to 
their  origin.  Many  theories  had  been  advanced  from  time  to  time 
and  were  discussed  in  the  newspapers,  and  no  facts  had  been  observed 
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to  tlirow  light  upon  the  many  mooted  points  yet  obscure  in  the  pop- 
ular mind. 

From  the  very  fact  that  the  region  infested  by  these  insects  con- 
bains  many  swamx)s,  it  was  claimed  by  many  that  the  gnats  origi- 
aated  in  them  and  nowhere  else.  Others  were  convinced  that  low 
and  moist  soil  would  produce  them,  since  it  had  been  observed  that 
such  localities  would  harbor  gnats  in  abundance,  and  that  their 
swarms  would  rise  from  the  grass  if  animals  aj)proached. 

Even  such  absurd  theories  as  that  the  Mississippi  water  coining  in 
contact  with  decayed  leaves  and  similar  material  would  spontane- 
ously create  them  were  stoutly  maintained  by  some,  while  others 
claimed  that  the  gnats  were  produced  out  of  mud  without  undergoing 
any  transformation  whatever.  There  ©psts  also  a  prevalent  opinion 
among  the  more  intelligent  that  the  eggs  are  deposited  upon  grass, 
weeds,  &c.,  where  they  remain  until  the  water  of  an  overflow  reaches 
and  submerges  them,  when  incubation  takes  place.  In  this  manner 
eggs  were  supposed  to  remain  sometimes  for  years,  or  until  the  nec- 
^sary  conditions  for  incubation  arrived  with  the  cold  water  of  the 
Mississippi  Bdver. 

Many  larvee,  which  are  found  in  large  n,umbers  about  decayed  logs 
and  under  rotten  leaves  in  the  woods,  have  given  rise  to  the  belief 
that  such  were  the  young  of  their  dreaded  foe.  The  larvsB  of  a  fam- 
ily of  flies,  the  Chtronomidce,  which  occur  in  vast  numbers  in  all  the 
water  of  the  infested  region  as  well  as  elsewhere,  look  somewhat  like 
those  of  the  Simulium.  Their  general  appearance  and  their  actions 
are  very  similar,  and  consequently  they  nave  frequently  been  mis- 
taken for  the  young  of  the  real  culprit,  and,  in  fact,  were  at  first  mis- 
taken by  our  agente.  But  the  flies  resxQting  from  these  larvae  are 
very  different,  looking  very  much  like  mosquitoes  with  feathered 
antennae;  they  also  swarm  m  very  early  springy  but  are  innocent  of 
any  harm  to  animals. 

We  reproduce  at  Plate  IX,  Fig.  1,  a  figure  of  a  Chironomua  larva 
which  was  found  in  the  pods  of  Utricmaria  at  Vineland,  N.  J.,  by 
Mrs.  Mary  Treat.  The  figure  was  made  by  us  at  Mrs.  Treat's  request, 
and  was  published  as  Fig.  9,  of  her  article  entitled  "Is  the  Valve  of 
Utricularia  Sensitive?"  in  Harper's  New  Monthly  Magazine,  Feb* 
mary,  1876,  Vol.  LII,  pp.  382-387.  We  have  also  figured  on  the 
same  plate,  at  Fig.  2,  a  and  b,  the  pupa  of  the  same  species  and  the 
adult  of  chironomua  plumosusy  a  species  common  to  both  Europe 
and  America,  and  which  was  collected  in  great  numbers  by  Mr.W.  H. 
Seaman  at  Cnautauqua  Lake,  New  York^  August,  1886. 

HABITS  AND  NATURAL  HISTORY. 

The  Egg. — The  eggs  of  the  different  species  of  the  gewiB  Simulium 
>ccurring  in  the  lower  Mississippi  Valley  have  not  as  yet  been  discov- 
ered,* but  sufficient  is  known,  from  analogy  with  closely  allied  species 
n  this  country  as  well  as  in  Europe,  to  indicate  the  localities  in  which 
o  search  for  the  eggs  of  one  of  the  species,  the  smaller  Turkey  Gnat, 
^hich  is  so  common  in  the  vicinity  of  small  and  rapid  streams. 
?hese  creeks  descend  from  an  elevated  region  not  inundated  by  the 
Mississippi  River.     They  are,  however,  greatly  affected  by  an  over- 

*  While  this  report  is  going  through  the  press,  word  reaches  us  at  Los  Angeles, 
^^aL ,  from  Mr.  Webster,  who  was  sent  to  Louisiana  espeoiaUy  to  look  for  them,  that 
be  eggs  have  been  disoovered  l^  him,— -C.  V.  B. 
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flow,  since  the  back  water  arrests  the  downward  current  and  event- 
ually forces  the  water  back,  thus  completely  filling  the  creek-beds 
with  turbid  river  water.  In  such  creek-beds  trees  of  various  kinds 
abound,  as  well  as  great  masses  of  dead  and  fallen  timber,  too  heavy 
to  be  floated  away.  All  such  projecting  points  offer  sufficient  space 
for  the  fly  to  deposit  eggs  upon,  and  sucn  places  we  intend  to  nave 
closelv  investigated  the  coming  spring  at  a  time  in  which  the  water 
is  highest  and  in  a  neighborhood  where  flies  are  known  to  breed. 

As  mentioned  in  our  report  for  1884,  Dr.  W.  S.  Barnard  has  de- 
scribed and  figured  in  the  American  Entomologist  (VoL  III,  pp.  191- 
193,  August,  1880)  the  eg^  and  earljr  states  of  a  in)ecies  of  Simulium 
common  in  the  mountain  streams  in  the  vicinity  of  Ithaca,  N.  T. 
These  egm  (Plate  VIII,  Fig.  7)  were  found  on  the  rocks  on  the  banks 
a  few  inches  above  the  sunace  of  the  water,  and  we  give  herewith  a 
description  of  them  as  a  means  of  facilitating  the  finding  of  those  of 
the  southern  species  here  treated  of.  The  eggs  are  deposited  in  a  com- 
pact layer ;  their  shape  is  long  ovoid,  but  on  account  of  their  softness 
and  close  proximity  to  each  other  they  become  distorted  and  poly- 
hedral ;  one  end  is  frequently  flattened  or  concave.  Each  eeg  meas- 
ures 0.40"""  by  0.18"",  In  Hungary  the  eggs  of  the  Columbaca 
Midge  {S,  cotumbdczensis  Schdnoauer)  have  also  been  studied  bj 
Edward  Tomosvary,  and  the  observations  have  been  published  since 
his  death  by  Dr.  Q^za  Horv&th.*  It  seems  that  this  species  is,  as 
far  as  its  habits  are  concerned,  more  intimately  related  to  our  smaller 
species  than  the  larger  and  more  dangerous  Buffalo  Gnat.  Its  eggs, 
which  are  enveloped  in  a  yellowish-wnite  slime  and  dex)osited  towards 
the  end  of  May  or  beginning  of  June,  are  also  deposited  upon  stones 
or  grass  over  which  the  water  flows  and  in  the  brooks  of  the  more 
elevated  regions.  The  female  of  that  species  is  said  to  deposit  on  an 
average  from  6,000  to  10,000  eggs,  but  no  detailed  description  is  ^ven, 
while  we  have  found  only  about  500  in  the  ovaries  of  our  species. 

But  when  and  where  does  the  larger  and  true  Buffalo  Gnat  deposit 
its  eggs?  At  present  nothing  is  Imown  about  it.  Messrs.  Lugger 
and  W  ebster  left  too  soon  to  oisco ver  the  eggs,  because  no  ^ats  were 
expected  so  unprecedently  late  in  the  season ;  while  Mr.  Pillion  did  not 
reach  the  affected  region  until  too  late.  At  the  time  in  which  the 
Buffalo  Gnat  swarms  all  the  low  land  is  flooded  and  the  water  in  the 
bayous  has  reached  a  depth  of  20  and  more  feet  above  the  usual  sum- 
mer depth  of  2  to  6  feet.  The  water  at  such  a  time  has  spread  over 
thousands  of  square  miles,  and  only  the  taller  trees  are  above  it. 
Over  such  an  extent  of  Sim  ace  it  would  naturally  be  almost  impossi- 
ble to  find  these  small  egfi^;  but  it  is  now  known  that  the  members 
composing  the  swarms  of  Buffalo  Gnats  are  all  females,  which,  led  by 
a  mad  desire  for  blood,  leave  their  breeding-places  not  to  return 
again,  but  to  perish  in  consequence  of  this  appetite.  To  perpetuate 
the  species,  therefore,  copulation  of  the  sexes  must  take  place  almost 
immediately  after  acquiring  wings,  that  is,  at  or  near  tne  places  of 
their  birth,  which  latter  the  males  do  not  seem  to  leave  at  all.  Eg^^ 
no  doubt,  will  be  found  at  such  places.  If  deposited  anywhere  else 
their  chances  of  hatching,  or  rather  the  chances  of  the  newly-born 
larvsB  remaining  in  the  water  after  the  subsidence  of  the  same,  would 
be  slight  indeed. 

It  admits  of  but  little  doubt  that  the  eggs  will  hatch  very  soon 
after  being  deposited,  for  it  is  not  likely,  as  has  been  claimed  by 

*A  Eolumb&cd  l^gy,  Dr.  Horvith  Q4sa,  in  Bovartani  Lapok.  L  Eotcti  10> 
tuzet,  Budapest,  1884.  ^ 
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some,  that  the  eggs  will  remain  dormant  for  a  whole  year,  or  even 
two  and  more  years,  in  the  place  where  deposited,  only  to  hatch  when 
reached  by  another  overflow.  Such  theories  are  not  borne  out  by 
any  observed  facts,  and  they  are,  moreover,  contrary  to  the  usual 
habits  of  similar  insects. 

Since  some  of  the  breeding  places  of  the  two  species  of  insects  are 
now  well  known,  the  finding  of  the  eggs  will  only  be  a  question  of 
tiine. 

The  Larva. — The  peculiar  aquatic  larvee  of  both  the  Buffalo  and 
Turkey  Gnats  resemble  those  of  the  other  known  spejcies,  and  their 
distinctive  features  will  be  shown  in  the  closing  descriptive  portions 
of  the  paper.  Generally  speaking,  they  are  less  than  half  an  inch  in 
length,  subcylindrical,  attenuated  in  the  middle,  and  enlarged  toward 
both  ends;  tne  posterior  third  of  the  body  is  much  stouter  than  the 
anterior  third,  and  almost  club-shaped.  The  color  of  the  larva  varies 
greatly,  and  is  usually  more  or  less  like  that  of  the  substance  upon 
which  it  is  fastened;  it  is  marked  by  two  dirty,  CTeenish-gray,  irreg- 
ular spots  ujjon  each  joint,  on  a  whitish  and  translucent  ground.  The 
head,  which  is  almost  square,  is  yellowish,  marked  with  a  few  darker 
spots  and  lines,  and  with  a  pair  of  small,  black,  approximate  spots  on 
each  side  that  look  like  eyes,  but  are  not.  Besides  the  usual  mouth 
organs  the  head  possesses  two  additional  brown  and  fan-shaped  bodies, 
which  are  usually  spread  out  and  kept  in  constant  motion  when  catch- 
ing food;  they  open  and  close  like  a  fan,  and  if  folded  can  be  par- 
ticQly  withdrawn  into  the  mouth.  The  smooth  body  of  the  larva  is 
composed  of  twelve  joints  or  segments,  five  of  whicn  form  the  club- 
shapned  anal  portion  of  the  body.  On  the  under  side  of  the  thoracic 
portion  there  is  a  subcorneal,  retractile  process,  crowned  with  a  cir- 
cular row  of  short  and  sharp  bristles.  The  anal  extremity  consists 
also  of  a  subcylindrical,  truncated  protuberance,  which  is  crowned 
with  rows  of  bristles  similar  to  those  of  the  thoracic  nroleg.  The 
larva  possesses  no  stigmata,  but  immediately  below  tne  anal  pro- 
tuberance, on  the  under  side  of  the  body,  there  are  three  short,  cylin- 
drical, soft,  curved,  and  retractile  tentacles,  to  which  the  large  tracheae 
lead,  and  which  are  probably  the  organs  of  respiration. 

In  some  of  the  most  mature  larvae  two  kidney-shaped  black  siK)ts 
are  visible  just  above  the  thoracic  prolec;,  one  on  each  side.  If  closely 
investigated  with  a  food  lens  it  is  seen  that  the  tufts  of  filaments  serv- 
ing the  future  pupa  for  respiration  are  already  formed  under  the  larval 
skin.  All  these  filaments  arise  from  the  same  spot  and  are  branches 
of  a  single  internal  tube. 

Habvta  of  the  Larvce. — The  larvae  of  the  different  species  of  Simu- 
Hum  are  so  very  uniform  in  their  modes  of  life  that  the  description  of 
the  habits  of  one  will  suffice  for  all. 

The  most  essential  condition  for  the  well-being  of  these  aquatic 
creatures  is  rapid  motion  of  the  water  in  which  they  live.  Wherever 
water  of  such  a  description  is  found  in  the  region  infested  by  Buffalo 
and  Turkey  Gnats  the  one  or  the  other  species  can  be  found. 

The  next  important  condition  of  a  suitable  breeding-place  is  the 
presence  of  some  stationary  material  in  the  water  upon  which  to  fasten 
themselves. 

Water  in  rapid  motion  is  only  found  in  certain  well-defined  places, 
either  in  streams  coming  from  an  elevated  plateau  or  in  streams  mean- 
dering through  a  level  country.  In  the  former  any  sudden  bend  and 
any  oostruction,  no  matter  how  small,  will  produce  accelerated  motion 
of  the  water;  in  the  latter,  sudden  bends  are  iind  obi^i  c».\]kBib«   \xl\) 
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former,  there  are  numerous  places  where  larvae  can  securely  fasten 
themselves,  because  large  numbers  of  sticks  partly  embedded  in  pand 
are  not  disturbed  by  the  rising  water.  Against  such  immersed  sticks, 
as  well  as  against  fence-rails,  &c. ,  which  cross  such  streams,  numer- 
ous dead  leaves  are  lodged  and  &,nchored  by  the  mud.  All  such  ob- 
structions, forming  small  whirlpools  just  below  them,  are  places  in 
which  the  larvae  of  the  Turkey  Gnats  are  found.  Larger  suDmerced 
logs,  wholly  or  partly  submerged  stumps,  brush,  bushes,  or  any  otner 
material  of  like  nature  in  the  larger  creeks  and  bayous  give  the  larva 
of  the  Buffalo  Gnat  suitable  places  to  anchor  to. 

Upon  such  material  thev  cluster  together,  and,  fastened  by  the  pos- 
terior protuberance  to  the  leaf,  they  assume  an  erect  position,  or  make 
their  way  upward  or  downward  with  a  looping  gait.  Frequently  at- 
tached by  a  minute  thread,  they  sway  with  the  ripples  at  or  near  the 
surface  of  the  water,  often  as  many  as  half  a  dozen  oeing  attached  by 
a  single  thread.  While  these  larvae  make  their  way  up  and  down 
these  submerged  obiects  with  perfect  freedom  they  do  not  venture 
above  the  water,  and  when  about  to  pupate  select  a  situation  well 
down  toward  the  bottom  of  the  stream. 

The  larvae  of  the  Turkey  Gnat  are  more  often  found  fastened  to 
submerged  dead  leaves  in  the  smaller  and  more  shallow  creeks  or 
branches.  These  larvae  are  evidently  somewhat  social  in  their  habits, 
as  they  crowd  together  upon  one  leai  in  numbers  varying  from  ten  to 
thirty,  and,  judging  from  their  uniform  size,  they  must  be  the  offspring 
of  the  same  parent.  As  the  current  away  from  obstructions  causea 
by  twigs  ana  leaves,  decreases  in  swiftness,  so  do  the  larvae  decrease 
in  numbers,  until  only  a  few  feet  away  but  one  or  two  can  be  found. 
When  first  found,  in  early  March,  they  are  quite  small,  but  they  grow 
rapidly  during  the  latter  part  of  March  and  early  April.  They  are 
quite  stationary  when  not  disturbed.  Besides  being  fastened  to  the 
leaf  by  the  last  posterior  segment,  they  are  also  securely  anchored  by 
a  very  fine  silken  thread.  When  disturbed  they  loosen  their  hold  at 
once  and  float  downstream,  suspended  and  retarded  by  this  thread, 
\7hich  very  rapidly  increases  in  length  while  the  larvae  are  drifting  with 
the  current.  vVhile  thus  drifting  they  jerk  about  in  a  lively  manner, 
searching  for  a  new  resting-place,  and  sink  to  the  bottom  quite  grad- 
ually. Owing  to  their  small  size,  and  to  the  fact  already  stated,  that 
their  color  is  in  harmony  with  their  surroundings  or  with  the  leaf 
upon  which  they  are  fastened,  these  larvae  are  difficult  to  detect  in  a 
depth  of  3  to  4  inches.  When  removed  and  put  in  a  class  vessel  they 
soon  settle  against  the  sides  of  their  prison,  and  can  then  be  studiM 
with  a  lens. 

The  larva  can  move  about  very  rapidly  in  the  manner  of  a  span- 
worm,  but  with  this  difference,  that  it  always  remains  anchored  by 
means  of  a  thread,  which  lengthens  as  the  animal  proceeds.     Being 
very  restless  and  active  in  such  confinement,  it  will  keep  on  looping 
for  hours,  at  a  rate  of  twenty  to  twenty-five  loops  per  minute.     It  can 
move  both  forward  and  backward;  the  forward  motion  being  pro- 
duced by  fastening  the  single  thoracic  leg  to  the  side  or  bottom  oi^the 
vessel,  loosening  tne  anal  proleg,  bringing  it  close  to  the  f ornuer,  and 
letting  the  latter  go  at  almost  the  same  moment;  the  backward/motion 
being  simply  a  reversal.     In  the  course  of  six  to  eight  hours  the  larva 
becomes  weak  and  sickly;  it  will  drop  to  the  bottom  of  the  vessel  if 
disturbed,  but  will  no  longer  try  to  escape.    All  the  larvae  thus  im- 
prisoned, in  repeated  trials,  diea  in  the  course  of  twenty-four  hours. 
A  colony  of  nearly  full-grown  larvaa,  in  a  small  creek,  shared  the 
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same  fate  when  the  overflow  of  the  Mississippi  River  created  a  back 
ftow  and  made  the  water  in  this  creek  stationary  for  some  time. 

All  the  creeks  and  branches  in  which  such  larvse  were  found  by 
Mr.  Lugger  descend  in  beds  composed  of  clay.     The  Rocky  Bottom 
Branch,  a  tributary  to  the  Horn  Lake  Creek,  Mississippi,  has  worn 
out  a  bed  in  a  solid  deposit  of  stratified  ferruginous  sandstone,  inter- 
mixed with  conglomerations  of  the  same  substance.     The  water,  6  to 
8  inches  deep  in  normal  seasons,  even  during  the  summer  months, 
runs  over  this  stony  bed  in  very  rapid  currents,  forming  everywhere 
little  cascades,  and  no  better  breeding-places  for  the  larvce  of  any 
SimuHum  could  be  imagined.     Yet  none  could  be  found,  plainly  indi- 
cating that  the  species  under  consideration  must  be  able  to  fasten  to 
submerged  material  to  find  a  suitable  home. 

Food  of  the  Larvce, — The  larvae  of  the  Southern  Buffalo  Gnat  are 
carnivorous  in  their  habits,  although  they  do  not,  perhaps,  reject 
floating  particles  of  a  vegetable  origin.     Tneir  mouth  is  not  adapted 
for  bitmg  off  any  pieces  from  a  large  or  solid  substance,  but  is  con- 
structed to  catoh  and  ingulf  small  objects.    To  obtain  these  the  fan- 
like organs  peculiar  to  these  larvae  create  currents  of  water  directed 
towards  the  mouth.    Any  small  and  floating  matter  drifted  by  the 
current  of  water  into  the  vicinity  of  these  fans  is  attracted  by  the 
ciliary  motions  of  the  component  rays  of  the  same,  and  thus  reaches 
the^ace  embraced  by  them,  and  they,  bending  over  the  mouth,  direct 
the  rurther  motions  of  the  particles.     If  of  the  proper  kind  they  are 
eaten,  otherwise  they  are  expelled  by  a  sudden  opening  or  parting  of 
the  fans.     They  do  not  feed,  as  has  been  claimea,  upon  plants  which 
they  are  unable  to  bite  off  or  chew,  and  which  do  not  exist  in  the 
water  at  th%  time  when  the  larvae  grow  most  rapidly.    A  searching 
investigation  of  the  water  in  their  breeding-places  revealed  the  fact 
that  it  was  swarming  with  animal  life,  and  was  filled  with  the  larval 
forms  of  small  crustaceans  belonging  to  various  families,  but  chiefly 
to  those  of  Coptopods  and  Isopods.    An  abundant  supply  of  food 
must  also  be  found  in  the  presence  of  immense  numbers  of  fresh- 
water sjjonges,  polyps,  and  animalcula.    Larvae  of  the  Southern  Buf- 
falo Gnat  kept  m  glass  vessels  were  observed  to  swallow  these  minute 
cnistaceans,  and  none  of  this  food  was  seen  to  be  expelled  again.    A 
number  of  square  diatoms,  jointed  together  in  a  chain,  have  also  been 
observed  in  the  intestines  of  these  larvae  by  the  aid  of  the  microscope. 
^e  presence  of  such  quantities  of  animal  food  will  also  account  for 
'b.e  observed  fact  that  the  larvae  grow  so  very  rapidly  during  the 
^rly  spring,  since  this  is  the  time  of  the  year  in  wnich  most  of  the 
^ixall  fresh-water  crustaceans  spawn  and  produce  living  young,  and 
^^  is,  therefore,  much  more  abundant  at  this  season  £han  at  any 
tlier. 

There  may  be,  and  very  likely  is,  a  connection  between  an  overflow 
5^  the  Mississippi  River  and  the  amount  and  kind  of  food  produced 
y  it.  During  the  long-continued  heat  of  summer  nearly  all  the 
^^amT)-land,  as  well  as  the  majority  of  the  bayous,  dry  up,  either 
^rtially  or  entirely,  and  water  remains  only  in  small  pools,  in  springs, 
ixd  in  perennial  creeks.  The  animal  life  m  all  these  places  becomes 
=^ore  and  more  concentrated,  while  they  fairly  swarm  with  small 
■features  of  all  kinds,  and  if  the  larvae  of  the  gnats  could  lead  a  rov- 
^^  kind  of  existence,  or  could  thrive  in  warm  water,  there  would 
^  no  lack  of  food  for  them  at  this  season.  As  great  numbers  of 
Ooall  creatures  found  in  the  evaporating  and  fast-disappearing  water 
^ossess  the  f acxdty  of  coming  to  life  again  even  after  having  been. 
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dried  up  for  a  lone  time,  an  imindation  resurrects  vast  numbers  of 
them,  and  brings  tnem  furthermore  within  reach  of  the  larvae.  These, 
however,  are  not  active  during  the  heat  of  summer,  and  an  inunda- 
tion at  that  time  will  not  affect  them  at  all;  but  if  it  should  take 
place  early  in  spring,  this  additional  source  of  food  would  soon  matiire 
vast  numbers  otherwise  doomed  to  die. 

Pupa  and  Cocoon. — As  soon  as  the  larvae  are  fullv  ^wn  they 
descend  towards  the  bottom  of  the  water  to  make  their  peculii 
pouches,  and  many  pupse  are  found  at  a  depth  of  8  to  10  feet  below 
the  surface;  others  much  higher  up.  But  in  shallow  water  they  may 
be  found  clustered  one  above  the  other,  just  above  the  bottom  of  the 
stream,  their  instinct  having  evidently  taught  them  to  provide  for  a 
sudden  fall  in  thd  water.  Notwithstanding  this,  with  tne  water  fall- 
ing in  the  bayous  and  larger  creeks  at  the  rate  of  1  foot  per  day, 
many  pupae  are  left  high  and  dry.  Those  of  the  Turkey  Gnats,  whidi 
are  always  found  just  above  the  bottom  of  the  smaller  i)ereniiial 
creeks,  are  not  thus  endangered  by  a  low  sta^e  of  the  water,  which 
rises  and  falls  suddenly  with  every  heavy  ram,  but  remains  of  nni- 
f  orm  depth  at  other  times. 

In  one  of  the  breedin^-nlaces  of  the  Southern  Buffalo  Qnats,  at  the 
junction  of  Crop  and  Mm  Bayous,  in  Tensas  Parish,  Louisiana,  Mr. 
Fillion  found  immense  numbers  of  the  dry  and  empty  pouches  as  late 
as  June  10,  1886;  they  were  attached  to  vines,  trunks  of  living  trees, 
and  leaves  retained  by  the  vines.  All  these  pouches  were  found  near 
the  highest  point  reached  by  the  overflow,  forming  a  zone  or  belt 
from  3  to  4  feet  in  width.  On  July  16,  the  current,  very  swift  in  June, 
had  almost  ceased  to  be  noticeable,  and  the  stream  had  de^ieased  from 
a  width  of  46  feet  to  that  of  20  feet;  the  Crop  Bayou  was  partly  dry, 
and  no  obstructions  or  vines  of  anv  kind  reached  the  water,  which 
flowed  in  clear  dry  banks.  The  belt  of  dry  pouches  was  at  the  lat- 
ter date  high  above  the  water,  the  lowest  oemg  found  some  13  feet 
above  it,  wnile  the  highest  reached  to  the  mark  left  by  the  overflow. 

The  cocoon  or  pouch  spun  by  these  larvae  is  conical,  gjrayish  or 
brownish,  semi-transparent,  and  has  its  ^P^r  half  squareijr  cut  off; 
it  is  fastened  to  sticks,  leaves,  or  lo^.  Tne  larva  in  spinning  does 
not  leave  its  foothold,  out  running  in  the  center  of  its  work,  uses  its 
mouth  to  spin  this  snug  little  house.  In  it  it  changes  to  a  pupa, 
which  has  i£s  anterior  end  protruding  above  the  upper  rim.  These 
pupsB  are  at  first  of  a  light  brown  color,  afterwards  changing  to  a 

E'jikish  cast,  and,  just  previous  to  the  hatching  of  the  fly,  to  black, 
uring  the  first  of  the  coloration  epochs  they  are  attached  to  the  veg- 
etable substances  iipon  which  the  pouch  has  been  fastened  by  the 
thoracic  filaments,  by  threads  about  the  body,  and  by  the  anal  ex- 
tremity; but  during  the  last  twothepupsB  hang  by  the  short  anaL 
attachment  alone  to  the  threads  at  the  bottom  of  the  pouch,  and  rise 
more  and  more  out  of  the  pouch,  until  at  last  they  swing  about  freely 
in  the  current,  attached  only  by  the  drawn-out  threads. 

The  pupa  itself  is  distinguisned  from  most  other  Dipterous  pnpffl 
by  the  presence  of  a  tuft  of  respiratory  filaments  starting  from  each 
side  of  the  thorax.  These  tufts,  as  already  stated,  foreshadowed  by 
two  dark  spots  upon  the  sides  of  the  thoracic  segments  in  the  larva, 
are  composed  of  a  g[reater  or  less  number  of  very  slender  filaments, 
varying  in  number  in  the  different  species  of  Simulium.  Along  ti^^ 
posterior  margins  of  each  of  the  third  and  fourth  dorsal  segments  there 
are  eight  minute  spines;  the  tip  of  the  abdomen  is  also  armed  with 
two  larger  and  bent  spines  or  hooks,  by  which  the  pupa  is  secured  to 
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5  inside  of  the  open  pouch.  Remaining  but  a  very  short  time  in 
)  pup^d  state,  prolonged  or  shortened  by  atmospheric  influences, 
)y  give  forth  tne  winged  insects.  The  length  of  the  pupal  state  in 
)  case  of  the  Turkey  Gnat  averages  five  days.  Both  larval  and 
pal  skins  remain  for  some  time  in  the  empty  pouch, 
rhe  perfect  insects  issue  from  their  pupae  under  water,  and  sur- 
mdea,  according  to  some  writers,  by  a  bubble  of  air.  The  silky 
ITS  of  the  fly,  however,  are  protection  enough  to  prevent  it  from 
)wning.  The  winged  insect  jjops  to  the  surface  like  a  cork,  runs  a 
7  inches  over  the  water,  and  darts  away  with  great  swiftness. 
The  Imago. — The  perfect  fly  varies  in  length  from  S""  to  4.5"'",  the 
oales  being  usually  the  larger;  the  Turkey  Gnat  is  somewhat 
aller.  Bowi  insects  are,  like  all  other  species  of  Simulium,  char- 
erized  by  their  peculiar  short  and  thick  shape.  The  head  is  bent 
der.  and  is  nearly  as  wide  as  the  very  large  and  humped  thorax, 
e  tliick  antennfiB  are  composed  of  twelve  stout  joints;  the  four- 
uted  palpi  terminate  in  long  and  fine  joints :  the  posterior  shanks 
i  the  first  joint  of  the  hind  tarsi  are  somewnat  dilated.  The  free 
»rum  is  as  sharp  as  a  dagger,  and  the  very  prominent  proboscis  is 
11  adapted  for  drawing  blood.  The  insects  possess  no  ocelli,  but 
>ir  eyes  are  lar^e;  in  the  male  they  join  at  the  forehead,  but  in  the 
aale  they  are  farther  apart.  The  mouth  organs  of  the  male  are 
o  not  so  well  developed  as  in  the  female,  being  soft  and  unable  to 
iw  blood.  The  bodies  of  these  gnats  are  quite  hard  and  can  resist 
isiderable  pressure.  The  color  of  the  Southern  Buffalo  Gnat  is 
,ck,  but  covered  with  grayish-brown,  short,  and  silken  hairs,  which 
)  arranged  upon  the  thorax  in  such  a  manner  as  to  show  three 
rallel  longitudinal  black  stripes;  the  abdomen  is  more  densely 
rered  with  similar  hairs,  and  shows,  furthermore,  a  dorsal  broad, 
itish  stripe,  which  widens  towards  the  posterior  end.  The  legs 
)  more  reddish,  but  also  covered  with  hairs  of  the  same  color  as 
ewhere;  the  balancers  are  yellowish- white  and  the  wings  ample. 
e  general  appearance  of  the  Turkey  Gnat  is  very  similar,  but  it  is 
hter  in  color. 

The  gnats  are  exceedingly  active,  and  endowed  with  very  acute, 
Lses,  which  enable  them  to  find  unerringly  animals  a  long  distance 
ay.  Only  females  seem  to  form  these  aggressive  swarms,  since 
b  a  single  male  has  been  found  in  the  large  numbers  captured  and 
restigated.  The  male  stays  near  the  place  of  its  birth,  and  since 
nales  once  gorged  with  blood  do  not  and  cannot  return,  copulation 
i  the  dejjositing  of  eggs  must  take  place  very  soon  after  emerging 
>m  the  water.    These  points  have  as  yet  to  oe  investigated. 

NUMBER  OF  BROODS. 

AJl  species  of  the  genus  Simulium^  the  life-histories  of  which  have 
dn  studied,  are  single-brooded,  and  no  doubt  Buffalo  and  Turkey 
lats  form  no  exception  to  that  rule.  Extending  as  they  do  over 
3h  a  vast  area,  we  should  expect  their  swarms  in  some  seasons  to 
•m  and  appear  continuously  for  five  or  six  weeks  before  the  whole 
5od  had  matured  and  disappeared.  No  Buffalo  Gnats  have  ever 
3n  found  in  the  infested  region  during  the  summer,  f aU,  or  winter, 
3n  when  inundations  have  occurred  in  these  seasons,  and  there  are 
indications  of  a  second  or 'third  brood  in  the  same  year. 
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ENEMIES  OF  THE  BUFFALO  GNAT. 

The  Buffalo  Gnats  in  their  winged  form  have  but  few  enenues 
amonff  birds,  because  they  usually  appear  at  a  time  in  the  early  spring 
when  Dut  few  of  our  insectivorous  birds  have  returned  from  iheir 
southward  migrations.  Besides  the  Mocking-bird  and  the  Winter 
Wren,  birds  which  remain  in  the  more  southern  portions  of  the  in- 
fested regions,  no  other  birds  have  been  observed  to  catch  and  feed 
upon  them.  Hens  and  chickens  eat  lar^e  numbers  of  such  gnats  as 
have  become  helpless  by  being  gorged  with  blood.  A  single  prema- 
ture Dragon-fly,  or  Mosquito  Hawk,  and  a  brightly  coloredHawk-fly 
iAsilidcS)  were  observed  by  Mr.  Lugger  to  catch  them  in  the  fields. 
Jut  the  larvsB  of  the  gnats  do  not  fare  so  well.  Although  somewhat 
protected  by  their  color  and  jKJsition  in  the  water,  many  are  discov- 
ered by  small  fishes  belonging  to  the  family  Cyprtnidce,  which 
frequent  even  the  smallest  creeks,  and  greemly  eat  them;  othw 
fishes  in  the  larger  creeks  will  probably  act  in  the  same  way.  The 
carnivorous  larvae  of  Water-beetles,  as  well  as  other  aquatic  insects, 
no  doubt  find  them  as  well  suited  to  their  taste.  The  pupae  escape 
detection  much  better,  because  they  do  not  move,  and  are,  as  a  rule, 
hidden  bv  the  fine  floating  mud  of  the  water  which  partially  covers 
them  ana  their  pouches. 

No  insect  enemies  of  any  of  the  Simulium  larvae  have  been  here- 
tofore observed  either  in  this  country  or  in  Europe.  It  is  therefore 
interesting  to  note  that  the  larva  or  a  species  of  the  neuropterous 
genus  Hydropsyche,  has  been  found  by  mr.  Howard  near  Washing- 
ton feedmg  upon,  the  larvae  of  a  local  species  of  Simulium.  The 
facts  were  communicated  by  him  to  the  Entomological  Society  of 
Washington  at  its  September  (1886)  meeting,  and  we  quote  his  account 
of  his  observations: 

In  the  month  of  August,  on  the  larser  stones  in  parts  of  Bock  Creek,  Digtrict  d 
Ck>lumbia,  where  the  current  was  swiftest,  and  pamcularly  on  such  rocks  as  were 
tilted  so  as  to  bring  a  portion  of  the  surface  close  to  the  surface  of  the  water,  were 
observed  hundreds  of  peculiar  funnel-shaped  larral  cases  or  webs  (Plate  IX,  Fig  5) 
of  a  species  of  this  interesting  Trichopterous  genus.  The  cases  varied  fresJdj  in  siie. 
The  mouth  of  the  funnel  in  some  instances  was  not  more  than  8™°^  in  diameter  and  in 
others  reached  fully  IC^Q^.  The  tube  of  the  funnel  was  in  every  case  bent  nearly  at  right 
angles  with  the  mouth,  and  the  larva  ensconced  within  it  waited  for  its  prev  to  be 
caught  in  the  broadened  mouth.  It  was  noticed  that  the  cases  were  prdferaUj 
pla(^  at  the  edge  of  slight  depressions  in  the  rocky  surface,  so  that  the  tubular  por- 
tion was  protected  from  the  full  force  of  the  current.  The  broad  funnel-shapea  ex- 
pansion was  woven  in  wide  meshes  with  exceedingly  strong  silk,  and  was  supported 
at  the  sides  and  top  by  bits  of  twigs  and  small  portions  of  the  stems  of  water  plants. 
The  central  portion  was  so  open  as  to  allow  the  water  to  pass  throueh  readily.  The 
tube  was  strong  and  tight  and  was  covered  with  bits  of  leaves  and  twigs.  It  wm 
open  at  either  end.  On  the  surface  of  a  rock  about  18  inches  in  diameter  166  of 
these  nets  were  counted.  At  this  portion  of  the  stream  the  larvae  of  a  Simulium 
(probably  S.  venuatum.  Say)  were  very  abundant.  They  occurred  chiefly  on  the 
small  water  plants  which  grow  in  these  rapid  places,  and  were  found  in  considera- 
ble numbers  on  the  surface  of  the  rocks  on  which  the  cases  of  Hydropsyche  occurred. 
They  must  have  been  washed  into  the  mouths  of  these  nets  in  great  numbers,  and 
probably  furnished  the  principal  food  of  the  carnivorous  larvss.  TTie  Hydropn/cM 
larvae  (Plate  IX,  Fig.  8,  and  enlarged  head,  Fig.  4)  were  very  active  and  difficult  to 
capture,  unless  the  stones  were  removed  entire  from  the  water.  Placed  in  standing 
water  they  fought  vigorously  with  each  other,  and  after  a  lapse  of  twenty-four  hours 
did  not  seem  appreciably  affected  by  the  want  of  fresh  water. 

Miss  Cora  H.  Clarke  has  described  the  nets  of  a  similar  species  of 
Hydropsyche  (Proc.  Bost.  Soc.  Nat.  Hist.,  vol.  22,  May  24, 1882),  but 
does  not  mention  the  insects  which  formed  the  food  of  the  larvae 
observed  by  her. 
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DE8CRIPTIVB. 

There  are  some  characters  which  these  two  species  jjossess  in  com- 
mon with  all  other  species  of  the  genus,  though  scarcely  any  of  the 
described  species  are  known  in  both  sexes.  It  may  be  well  to  state, 
therefore,  that  the  male  differs  markedly  from  the  lemale  in  his  much 
smaller  abdomen  and  relatively  larger  thorax,  by  the  mouth  parts 
beinK  soft  and  subobsolete,  and  more  particularly  by  the  eyes  Being 
confluent  and  having  two  well-marked  and  distinct  sets  of  facets. 
As  we  have  already  stated,  the  male  is  not  found  flying  with  the 
female,  and  we  should  not  have  obtained  this  sex  in  tne  two  species 
here  treated  of  had  they  not  been  bred  from  the  larvae.  It  is  desira- 
ble to  describe  both  sexes  from  fresh  and  living  specimens,  as  they 
become  sordid  in  alcohol,  and  shrink  and  lose  much  of  their  charac- 
ter and  color  when  mounted  dry.  The  females  are  also  somewhat 
altered  in  appearance  after  having  been  gorged  with  blood.  The  pro- 
thoracic  is  the  only  spiracle  traceable  in  the  insects  of  this  genus. 

The  larvae  of  all  the  species  known  have  very  much  the  same  gen- 
eral form  and  structure,  and  they  differ  chiefly  in  some  of  the  deuiils 
of  the  flabellif orm  fan  and  of  the  mouth  narts. 

The  pnpa  in  form  foreshadows  that  of  tne  future  fly,  and  the  spe- 
cies diner  in  this  state  chiefly  in  the  number  of  filaments  or  ramifi- 
cations thereof  that  compose  the  breathing  organs.  These  are  inva- 
riably situated,  one  on  each  side,  upon  the  anterior  dorsal  mar- 
gin of  the  thorax,  each  originating  m  a  single  trunk,  which  soon 
branches  into  rays  which  are  fine  hollow  tubes,  apparently  composed 
of  rings,  and  closed  at  their  extremities.  Each  tube  consists,  further, 
of  one  or  two  chitinous  layers  covered  by  a  finely  granulated  mate- 
rial. In  both  the  species  imder  consideration  there  are  two  of  these 
chitinous  layers,  of  which  the  inner  is  very  thin  and  smooth,  the  outer 
thicker  and  furnished  with  pores.  The  base  of  the  trunk  connects 
by  a  stigma-like  ring  with  a  true  spiral  tracheal  tube  visible  beneath 
the  epidermis,  and  which,  bending  suddenly  inwards,  contracts  and 
connect  with  the  internal  tracheal  system  of  the  corresponding  side.* 
At  the  tip  of  the  last  abdominal  segment,  upon  the  dorsal  surface, 
are  two  hooks,  which  engage  in  the  meshes  oi  the  cocoon,  to  hold  the 
pupa  in  position.  Some  few  threads  of  loose  silk  and  the  old  larval 
akin  are  also  found  in  this  situation.  Minute  black  hooks,  arranged 
in  regular  and  definite  order  upon  the  dorsal  and  ventral  surface  of 
the  abdomen,  assist  the  pupa  to  keep  its  position  inside  the  open  co- 
coon.   These  hooks  are  usually  bent  upwards. 

The  cocoons  of  the  various  species  differ  from  each  other  both  by 
their  structure  and  by  the  method  by  which  they  are  fastened  to 
plants,  stones,  &c.  uenerally  speaking,  the  cocoon  is  a  brownish, 
obconical,  semi-transparent  pouch,  open  above,  more  or  less  covered 
with  mud,  and  directed  against  the  current  of  the  water.  The  pupa 
is  more  or  less  tightly  surrounded  by  it,  and  has  the  anterior  portion 
protruding  above  the  rim  of  the  pouch.  The  cocoons  are  formed  of 
irregular  threads,  which  harden  rapidly  in  the  water,  and  in  the 
deeper  parts  of  the  cocoons  there  are  also  some  long  loose  and  dis- 
connected threads. 

•  Dr.  Vogel,  in  his  description  of  the  tracheal  tubes  of  the  pupae  of  Simxdiumj 

S'ves  a  similar  description,  statins  that,  contrary  to  the  publish^  oi>inion  of  Siebold, 
ere  are  no  tracheae  inside  the  tubes. — Mittheilungen  der  Schweiieriachen  Ent.  Ges. , 
Vol  Vn,  Heft  7. 
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SiMUUUM  PECUARUM,  n.  sp.— 9.    (Plate  VIII,  Fig.  8,  and  dorsal  view,  Fig.  5). 
Length,  2.5  «»">  to4  "•".    Head  (Plate  VIII,  Fig.  2),  uniform  grayish-slate,  clothed 
with  short  yellowish  hair,  which  becomes  longer  behind  the  eyes;  eyes  black,  with 
coppery  or  brassy  reflections;  antennce  black,  with  whitish  pubescence,  and  Tcitha 
few  bristles  on  two  basal  joints,  which  are  tinned  with  red;  joints  1  to  11  gradually 
diminishing  in  thickness  towards  the  last,  joint  1  shortest,  joints  2  and  3  twice  ai 
long  as  joint  1,  joints  4, 5,  and  6  as  long  as  joint  1,  joints  7,  8,  9,  and  10  graduallj 
increasing  in  length,  last  joint  fusiform,  twice  as  long  as  joint  10;  maxil&Lry  paM 
a  little  longer  than  antennsB,  blackish,  with  long  ^ayuh  bristles.     TTiorcur  grayi^ 
slate,  more  or  less  densely  covered  with  short  yellow  hairs,  and  with  ummly  ver? 
distinct  markings,  consistmg  of  two  mediodorsal  and  two  subdonnl,  broad,  longi- 
tudinal, sooty-black  bands,  of  which  the  latter  curve  to  posterior  edge  of  patagiiun, 
which  is  reddish  at  tip;  lateral  edges  of  prothorax  with  fine  black  sutures;  under 
side  of  thorax  uniform  grayish-slate,  with  sparse  yellow  hairs;  space  around  the  one 
large  stigma  lighter;  halteresopaquei  reddish-white;  legs  uniform  reddish-brown, 
densely  covered  with  yellowish  hairs;  tips  of  tarsi  blackish:  wings  subhyaJine; 
larger  veins  and  base  reddish-brown.    Aodovven  nine-jointed^  joints  subeaual  in 
length,  except  the  last  2,  which  decrease  in  length;  a  longitudinal,  broad  blidsn-gnj 
dorsal  band  extends  from  near  base  of  segment  2,  where  it  is  broadest,  to  the  t^, 
curving  downward  to  the  anterior  lateral  edge  of  segment  7;  below  this  band  later- 
ally the  color  is  blackish-brown,  with  the  exception  of  a  broad  bluish-gray  transvose 
band  on  the  posterior  edge  of  each  of  segments  1  to  6;  under  side  of  abdomen  uni- 
form brownish-gray,  without  markings;  abdomen  densely  covered  with  yellowish 
luur,  which  is  very  long  upon  the  posterior  edge  of  segment  1,  forming  an  overi^h 
ping  fringe. 

i^ — Length  varying  from  1.6">™  to  2.2»">.  Differs  considerably  from  female.  Head 
(Plate  VIIX,  Fig.  f,)  not  visible  from  above,  being  occupied  by  me  very  larse  confln- 
Gnt  eyes ;  the  remaining  parts  below  the  eyes  are  blacky  with  black  hairs  ana  bristto ; 
eyes  composed  of  two  oifferent  kinds  of  facets,  those  above  bein^  very  large,  aa 
large  agam  as  those  of  the  female,  and  those  in  front  and  surrounding  the  d'vwfed 
trophi  very  minute,  the  dividing  line  between  the  two  sizes  being  abrupt  fthe  figure 
is  not  accurate]  ;  antennae  similar  to  those  of  female,  more  pronounoea  in  cdor, 
both  the  black  and  reddish  being  more  vivid ;  maxillary  palpi  butck,  and  shorter  Quid. 
the  antennsB.  Thorax  black  above,  with  sparse  yellow  hairs ;  le^  somewhat  lighter 
in  color,  tips  of  tarsi  not  black ;  hairs  upon  legs  longer  than  in  those  of  fem^ 
Wings  hyaline,  veins  and  base  yellowish-brown.  Abdomen  black,  with  grayish- 
white  posterior  margins  to  segments,  dorsally  and  latwaUy,  and  covered  with  longer 
yellowish  hairs. 

Described  from  two  bred  specimens. 

Larva  (Plate  VI,  Fig.  1  and  Fig.  2,  showing  head  in  three  positions). — Average 
length  when  full  grown^  7*"  to  8™".  SubcyUndrical,  the  club-shaped  posterior  thSd 
of  body  being  twice  as  stout  as  the  thoracic  joints,  and  joint  4  the  most  constricted. 
Translucent  when  living,  dirty  white  in  alcohol;  immaculate  in  a  very  few  speci- 
mens ;  distinctly  marked  in  the  great  majority  with  brownish  dorsal  cross-bands  in 
middle  of  joints,  leaving  free  a  white  mediodorsal  longitudinal  line ;  thoracic  joints 
with  three  irregular  rings  of  the  same  color ;  under  side  more  Or  lees  irregolartj 
spotted  with  brown.  Head  subquadrate,  homy,  yellowish-brown,  with  a  numbff 
of  brown  spots  and  lines  in  regular  order  (as  in  figure)  and  two  roundish  approximate 
ooellate  black  dots  on  each  side  under  the  skin,  and  seemingly  rudimentaj^  oi'^ansof 
sight,  from  which  the  future  compound  eyes  originate:  antennce  (Plate  VI,  Fig.  5  a) 
uniformly  pale,  three-jointed,  about  one-third  as  lon^  as  greatest  width  of  head;  joint 
1  very  stout,  fully  four  times  as  thick  as  2,  which  is  a  little  longer  than  1,  straight, 
slightly  tapering  towards  tip;  joint  8  extremely  small,  a  mere  triangular  tin: 
mentum  (Plate  vl,  Fig.  8  a)  subtriangular,  with  apex  cut  away  and  replaced  hj 
three  ^oups  of  very  small  teeth,  of  which  the  central  group  consists  of  tm^e  teeth, 
the  middle  one  largest,  and  the  groups  on  side,  of  four  teeth,  of  which  the  second 
from  center  is  larj^est;  sides  of  mentum,  near  apex,  with  two  small  teeth  each;  all 
the  teeth  are  chitmous  and  black;  a  long  erect  bristle,  pointing  upward  and  inward, 
near  each  side  of  mentum:  labrum  (Plate  VI,  Fi^.  8  h)  homy,  densely  covered  with 
hair:  mandibles  (Plate  VI,  Fig.  5  h  and  c)  resembling  in  shape  the  profile  of  the  in- 
verted last  joint  of  the  human  thumb,  with  a  series  of  teeth  m  place  of  the  nail;  teeth 
difficult  to  see,  owing  to  the  presence  of  five  distinct  brushes  of  hair;  upon  extreme 
lower  tip  of  mandibles  three  liurge  teeth,  below  them  a  series  of  eleven  slender  and 
very  pomted  teeth,  of  which  the  first  two  are  the  smallest,  teeth  8  to  9  increasing 
and  teeth  10  and  11  gradually  decreasing  in  length;  a  second  series  of  teeth  below 
them  consists  of  two  triangiuar  teeth,  of  which  the  first  is  largest:  maxiUa  (Plate 
VI,  Fig.  6)  stout,  fleshy,  with  an  internal  thumb-shaped  lobe;  m^axtUary  paipus  two- 
jointed,  first  joint  cylmdrical,  second  very  short,  crowned  with  a  regular  drcultf 
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TOW  of  short  Bpines  or  warts:  labium  (Plate  VI,  Fig.  8  c)  homj,  with  two  bruBhes  of 
hair  above,  between  which  is  a  very  small  liguJa  coyered  with  a  small  brash  of  hairs; 
fans  (Plate  vn,  Fig.  1)  composed  of  a  stout  stem,  bearing  about  forty-six  soythe- 
ahi^>ed  rays,  lined  on  the  iiudde  by  very  minute,  equidistant,  erect  luurs  of  equal 
len^^.  Thoracic  prcieg  (Plate  YI,  Fig.  4)  faintly  four-jointed,  subcorneal,  retractile 
(introversible),  very  thin  and  transparent,  crowned  with  about  twenty  rows  of  short, 
sharp  hooks,  apparently  arranged  m  a  circular  manner;  the  hooks,  of  which  ten  are 
in  each  row,  seem  to  be  moval^e  to  a  certain  extent,  and  are  fastened  or  hinged  to 
small  chitinoua  rods  in  the  epidermis.  Tip  of  abdomen  (Plate  VI,  Fig.  7)  formed  by 
a  subcylindrical  body,  crowned  with  rows  of  hooks.  Breathing  organs  below  these 
hooks  and  on  the  upper  side  of  abdomen;  they  consist  of  three  short,  cylindrical, 
soft  and  retractile  tentacles,  which  connect  with  the  large  internal  trachesB  (Plate 
VI,  Fig.  7). 

In  fodl-grown  larvas  a  spot  more  or  less  dark  (as  in  our  figure)  is  seen  on  each  side 
of  thoracic  joint;  it  is  produced  by  the  formation  of  the  coiled  breathing  tubes  of 
the  future  pupa. 

i^fpo.— Average  length,  5"^.  General  color,  when  fresh,  honey  yellow;  protho- 
racie  filaments  brown,  and  the  abdomen  dorsally  also  tinged  with  brown,  except  a 
mediodorsal  space;  all  the  members  have  also  a  fine  brown  marginal  line.  Pro- 
thoracic  filaments  consisting  of  six  main  rays  issuing  from  the  basal  prominence 


and  subdivided  two  or  three  times,  so  that  in  most  cases  as  many  as  f  orfy-eif  ht  ter- 
minal filaments  can  be  counted.  Abdominal  joints  8, 4,  and  5,  each  with  eignt  well- 
aeparated  dark-brown  and  anteriorly-recurved  hooks  (Plate  VI,  Fig.  8),  the  four  on 


each  side  separated  bv  a  mediodorsal  space;  those  on  joint  8  less  conspicuous  than 
those  on  jomts  4  and  6;  joint  6  without  armature;  joints  7,  8,  9,  and  also  subjoint 
less  distinctly  armed  near  anterior  margin  with  a  continuous  dorsal  row  of  very 
TnitiTtfA  posteriorly  recurved  points;  ventrally  joints  6,  7,  and  8  have  each  four  very 
minute  antericnly  recurved  hooks. 

Cocoon. — ^Average  length,  8.6"^.  Not  completely  made  and  not  entirely  covering 
the  fpLpAr  but  tightly  surroundiiu:  its  lai^ger  portion.  Shape  very  irregular,  with  no 
distinct  rim  at  tne  upper  edge,  which  is  more  or  less  ragged.  The  threads  compos- 
ing: it  are  very  coarse,  and  the  meshes  rather  open  and  ordinarily  filled  with  mud. 
Not  always  fastened  separately  to  objects,  but  frequently  crowded  together,  without 
foenpngf  however,  such  coral-like  aggregations  as  in  some  of  the  Northern  species. 

SjDCUiJUM  MERIDIONALS,  n.  sp.— 9 .  Length,  2.5 »» to  8"».  (Plate  VIII,  Fig.  6.) 
Head  uniform  slate-blue,  verf;ing  to  greenish  or  cerulean  blue  in  some  lights,  clothed 
with  silvery  pubescence,  which  becomes  longer  behind  the  eyes;  parts  below  an- 
ternise  and  trophi  more  densely  pubescent,  producing  the  effect  of  a  white  face;  eyes 
with  a  tnetaUic,  coppery  luster:  antennas  black,  with  verv  dense  white  pubescence; 
no  bristles  on  basal  two  -joints,  which  are  but  very  slightly  tinged  with  red;  joint  1 
shortest;  joints  2,  8,  and  11  subequal  in  len^h;  joint  8  widest;  joints  4  to  9  sub- 
equal  in  length;  joint  10  but  slightly  shorter  than  joint  11,  which  is  fusiform)  joints 
8  to  II  gradually  decreasing  in  width;  maxillary  ^pi  as  long  as  antennae,  blackifih, 
with  long  whitish  bristles.  Thorax  slate-blue,  with  less  dense  silvery-white  pubes- 
cence; markings  quite  distinct,  producing  the  effect  of  a  sculpture,  and  consisting 
of  three  black  longitudinal  lines,  the  median  narrow,  widening  a  little  at  apex,  ^d 
the  outer  ones  curving  inwards  at  base  and  outwards  near  apex,  sometimes  reach- 
ing to  base  of  patagium,  which  api)ears  whitish  on  account  of  dense  pubescence; 
on  the  lateral  edges  of  prothorax  are  fine  black  sutures;  under  side  uniform  slate- 
blue,  with  sparse  pubescence;  space  around  the  large  sti^^ipa  almost  white:  halteros 
white,  very  faintly  tinged  with  red.  Abdomen  nine-jointed,  joints  subequal  in 
len fifth,  except  the  last  two,  which  decrease;  markings  entirely  different  from  those 
of  S.  peouarunij  formed  by  velvety  black,  dark  blue  and  bluish-white,  (Umost  sil- 
very, colors;  the  dark  blue  appears  upon  dorsal  surface  of  the  last  five  segments, 
spreading  from  a  roundish  median  spot  on  5  to  the  immaculate  blue  of  the  last  two 
segnlents;  seraients  2,  8,  and  4  have  each  a  black  croes-biu*,  and  5, 6,  and  7  two  nar- 
row black  suomedian  stripes,  which  disappear  almost  entirely  upon  7;  the  bluish- 
white  forms  an  outer  edge  to  all  the  black  and  extends  over  the  whole  lower  sur- 
face of  abdomen,  with  the  exception  of  more  or  less  well-marked  black  cross-lines 
in  middle  of  each  segment;  a  biuish-white  or  silvery  pubescence  covers  the  entire 
abdomen,  but  is  very  sparse  upon  the  dorsal  parts.  Legs  brownish-black;  tarsi 
almost  black,  and  more  or  less  densely  covered  with  whitish  hairs.  Wings  subhyo- 
line,  veins  bluish-white,  base  ferruginous. 

Described  from  many  bred  and  captured  specimens. 

i  .—(Plate  Vin,  Fig.  4.)  Length  LS™*  to  2"*^.    Very  different  in  appearance  from 

female.    Eyes  confluent,  very  large,  brilliant  coppery;  a  very  markea  difference  in 

the  size  of  the  facets,  those  on  upper  surface  being  very  large  and  metallic-coppery, 

those  below  and  surrounding  trophi  becoming  suddezily  small,  black,  with  bronze 
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reflections;  trophi  reddish-black,  dwarfed;  antenna  Uaok,  with  light  jdkmkb- 
brown  pubescence  in  front.  Tfiorcuc  above  intense  black,  yelvetjr,  wi^  a  bfauih 
luster;  under  side  grayish.  Leas  reddish,  with  black  tarsi;  wings  hvaJine,  yeini  and 
base  bluish-white.  Abdomen  above  black,  with  posterior  margins  of  0ee;mentB  edsed 
with  gray;  under  side  of  segments  2  and  8  light  reddish-gray,  the  o&ers  bla^ah 
with  gTAj  posterior  margins.  Sexual  organs  black.  Thorax  and  abdanai  yerj 
sparsely  clothed  with  white  pubescence. 

Described  from  three  bred  specimens. 

£arua.— (Plate  Vn,  Fig.  2.)  Length  when  full-grown  5.6»"»  to  7«"»».  Normal  shape 
and  general  appearance.  Differs  from  S,  pecuarum  by  the  much  more  irregmv 
marldngs  of  segments  and  head.  A  majority  of  the  lary»  posseBs  one  or  two  lateral 
spots  on  club-shaped  posterior  third  of  body.  Head  la  cks  the  regular  jaranraiifflit 
of  spots  and  lines,  which  become  confused;  the  two  black  spots  on  each,  slid  proh 
ent.  Antennce  (Pi&te  Vll,  Fi^.  8a)  uniformly  pale,  much  longer  than  in  pecuarum, 
slender  and  8-jointed;  first  jomt  almost  twice  as  long  as  joints  2  and  8  together,  and 
a  little  bent;  at  base  three  tmies  and  at  tip  twice  as  thick  as  second  loint,  which  » 
nearly  uniform  in  width,  tapering  but  very  sliffhtly  towards  tip;  jomt  8  small  and 
pointed,  about  one-fifth  as  lon^  as  joint  2.  Menium  (Plate  VlI,*Kig.  4)  similar  to 
&at  of  S,  pecuarum,  but  distinguished  by  a  flatter  apex,  bv  the  possessioin  of  threeerect 
bristles  on  each  side,  starting  from  round  pores,  wnich  decrease  in  sise  towards  bsse; 
a  fourth  very  small  bristle  close  to  base  and  in  line  with  the  bristles  above;  thesideB 
of  mentum  have  on  each  side  four  sharp  teeth.  Labrum  and  labium  not  diitaeni 
from  those  of  pecuarum.  Mandibles  (Plate  VII,  Fig.  8&  and  8c)  poeooas  but  seven 
teeth  in  flrst  row;  the  three  first  nearly  uniform  in  length;  teetn  4  to  7  gradnaUy 
decrease  in  length;  tooth  4  much  the  longest  of  all;  the  two  teeth  in  second  row 


similar  to  those  ot  pecuarum.  MaxiUce  and  maxiUary  palpus  also  similar.  Faas 
similar,  but  the  hurs  lining  the  imdde  of  the  scr^e4haped  cays  are  thicker  and 
nearer  together.  Proleg  more  slender;  last  joint  oearing  a  orown  of  hooks,  usoalb 
bent  suddezily  toward  head.  Tip  of  abdomen  similar  to  that  of  pecuarum.  Brew- 
ing organs  (Plate  VII,  Fig.  6)  quite  different;  the  three  main  trunks  branch  eadi 
six  times,  and  the  branches  enter  the  trunk  from  both  sides.  Full-grown  larriB 
show  also  the  newly  formed  coiled  breathing  tubes  of  the  papas  through  their  skin. 

Described  from  many  specimens. 

Pupa.^Plate  VII,  Fig.  6.)    Average  length,  8.6">">.    Shape  and  coloration  as  in 

5,  pecuarum.  The  thoracic  filaments  consist  onl^  of  the  six  original  rays,  which  do 
not  branch.  Upon  dorsal  surface  of  the  posterior  margins  of  abdominal  joints  4 
and  5  Ib  a  row  of  eight  anteriorly  curved  hooks  similar  to  those  of  pecuarumt  bat 
none  on  joint  8;  anterior  margins  of  joint  9  and  of  subjoint  with  a  continuous  row 
of  smaller  anteriorly  curved  hooks;  joints  7  and  8  unarmed  dorsally;  ventrally  jointi 

6,  7,  and  8  have  each  four  minor  hooks. 

Cocoon.— (Plate  VII,  Fig.  0.)  Length,  8.6 »».  Neater  than  that  of  any  other 
species  known  to  me,  being  formed  of  fine  threads,  lined  with,  gelatinous  ones.  The 
web  is  quite  dense,  uniform,  with  well-defined,  sometimes  Siickened  rims.  The 
cocoon  is  always  securely  fastened  singly  to  leai  or  stiok,  and  even  if  many  are 
fastened  upon  the  same  leaf  they  do  not  crowd  each  other.  It  fits  snugly  about  the 
pupa,  which  is  so  securely  anchored  inside  as  to  be  with  difftcully  extricated. 

RBMEDIES  TRIED  AND  PROPOSED  AGAINST  THE  LARV^. 

The  results  of  a  number  of  different  experiments  with  insecticidee 
upon  the  larvae  of  the  Buffalo  Gnats  made  by  Mr.  Lugger  during  the 
early  spring  indicates  that  it  is  neariy  if  not  quite  impossible  to  re- 
duce their  numbers  by  killing  them  in  the  streams.  To  attempt  to  do 
so  when  all  these  streams  are  swollen,  and  frequently  from  10  to  20 
yards  wide  and  half  as  deep,  would  be  sheer  waste  of  time.  When  tlie 
water  is  very  low  and  much  more  sluggish  in  its  motion,  thus  bring- 
ing the  chemicals  in  contact  with  the  larvce,  an  application  of  them 
might  be  more  effective.  Great  caution  must  be  used  in  any  efforts 
in  this  direction,  however,  as  both  man  and  beast  are  in  many  local- 
ities entirely  dependent  upon  these  streams  for  their  water  supply  and 
the  introduction  of  poisonous  substances  might  cause  much  feouble. 

Some  of  the  experiments  were  made  by  confining  the  larvae  in  glass 
tubes  and  submitting  them  to  a  current  of  water  to  which  the  fed- 
lowing  decoctions  and  solutions  had  been  added,  viz:  China  berries, 
salt^  hme^  sulphur,  tar  water,  kerosene  emt^on,  and  oarbon-bifiul- 
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9.  Strong  tar  water  killed  them;  diluted  it  proved  harmless, 
►sene  emmsion  diluted  to  contain  6  per  cent,  kerosene  was  effect- 
three  ounces  of  carbon-bisulphide  in  7  quarts  of  water  proved 
within  ten  minutes;  the  other  insecticides  were  ineffective.  It 
[d  be  very  costly  to  put  enough  of  these  materials  in  the  water 
'oduce  the  desired  effect. 

her  experiments  in  smaller  creeks,  in  which  numerous  larvfid  of 
Curkey  Gnat  were  observed,  were  carried  out  in  a  different  way. 
materials  tried  were  freshly-  burned  lime,  emulsion  of  kerosene, 
lered  pyrethrum,  carbon-bisulphide^  powdered  cocculus  indicus, 
tobacco  soap.  With  the  exception  of  the  lime,  trhich  was  thrown 
the  water  in  pieces  of  the  size  of  an  Irish  potato,  all  the  others 
t  in  a  watery  solution  or  suspension.  Repeated  trials  with  all  the 
licals  produced  the  same  effect.  As  soon  as  the  larvad  came  in 
act  with  any  of  the  insecticides  they  would  immediately  loosen 
:  hold  ujKjn  the  leaf  and  drop  down-stream.  When  the  insectir 
)  became  so  much  diluted  as  not  to  incommode  the  larvae  any 
er,  these  would  again  fasten  to  leaves.  By  using  a  larger  amount 
le  various  substances  many  larvae  were  killed,  as  well  as  most  of 
)maU  fish  and  aquatic  insects. 

it  if  the  breeding-i}laces  in  the  creeks  have  to  be  searched  out  to 
y  the  insecticides,  it  would  be  much  more  simple  to  remove  all 
ogs,  sticks,  and  leaves.  All  the  fences  across  the  branches  should 
amoved,  or  rather  should  be  replaced  by  wire  fences,  which  would 
ler  impede  the  current  nor  catch  as  many  sticks  and  leaves.  Logs 
larger  twigs,  if  not  embedded  too  deep  in  the  mud  of  the  creek 
or  banks,  will  always  be  removed  by  any  high  water;  a  very  com- 
occurrence  in  the  feuffalo  Gnat  region.  Old  leaves,  made  heavy 
lie  adhering  mud,  would  also  be  carried  away  by  any  high  water 
B  obstructions  in  these  creeks  were  removed,  and  with  these  sticks 
leaves  many  if  not  most  of  the  larvae  would  be  carried  away 
)T  into  the  main  rivers  or  the  lower  level  of  the  creeks  or  lakes, 
re  there  is  no  current  and  where  they  would  soon  perish, 
the  general  opinion  that  broken  levees  are  to  blame  for  the  de- 
stive  swarms  of  Buffalo  Gnats  prove  to  be  the  correct  one,  the 
»ration  of  such  levees  would,  within  a  few  years  at  most,  restore 
:ormer  immunity  from  these  insects.  This  time  would  be  materi- 
hastened  by  the  removal  of  obstructions  in  all  such  parts  of  the 
iXXB  where  they  would  come  in  contact  with  the  swiftest  current. 

OVERFLOWS  AND  BUFFALQ  GNATS. 

is  very  generally  claimed  by  the  inhabitants  of  the  infested  re- 
that  as  long  as  the  States  bordering  upon  the  Mississippi  River 
a  perfect  levee  system,  which  prevented  the  water  from  escaping 
the  inland  bayous,  no  damage  was  occasioned  by  Buffalo  Gnats, 
3ven  in  districts  now  badly  infested.  It  is  further  claimed  that 
Buffalo  Gnats  appear  with  every  overflow,  and  only  with  an  over- 
if  such  overflow  occur  at  the  proper  secwon  and  with  the  proper 
perature,  viz,  during  the  first  continuous  warm  days  of  March, 
il,  or  May. 

le  chronological  data  already  given  seem  to  prove  such  assertiops 
ect.  Too  much  weight  should  not,  however,  be  attached  to  these 
.  The  region  is  as  yet  rather  thinly  settled,  and  no  systematic 
rds  of  the  appearance  of  Buffalo  Gnats  in  injurious  numbers  have 
been  kept.    A  general  and  widespread  appearance  of  these 
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insects  seems  to  take  place,  however,  only  during  an  inundation,  and, 
granting  the  connection  between  the  two  phenomena,  the  causes  for  it 
are  yet  obscure.  It  was  by  the  elucidation  of  this  problem  that  we 
hoped  to  discover  some  means  of  preventing  the  injury  of  the  flies  by 
preventing  the  multiplication  of  the  larvse. 

Inundations  in  the  lower  Mississippi  Valley  are  not  occasioned  by 
local  rainSy  but  by  the  immense  volume  of  water  brought  down  by 
the  river  and  its  more  northern  tributaries,  and  such  overflows  first 
take  place  in  the  northern  regions  infested  by  the  Buflfalo  Gnats,  and 
not  in  the  southern.  The  earlier  appearance  of  these  insects  in  the 
South  would  seem  to  invalidate  the  prevailing  belief  that  an  overflow 
brings  them.  Similar  conditions  prevail  in  ELungar  jr,  where  a  closely 
allied  insect  does  so  much  injury  to  all  kinds  of  hve  stock.  There 
the  gnats  appear  every  spring  in  varying  numbers,  forming  load 
swarms  which  move  about  witn  the  wind:  but  no  general  invasion 
takes  pla^e  until  the  river  Danube  inundates  the  region  infested. 

Is  it  not  probable  that  swarms  of  these  gnats  are  forced  by  the  con- 
ditions consequent  upon  an  inundation  to  extend  their  flight  beyond 
their  usual  haunts  to  the  more  elevated  and  drier  regions,  and  that 
in  this  fact  we  have  at  least  one  of  the  causes  of  the  connection? 
Small  swarms,  otherwise  local  and  unobserved,  would  thus,  during  a 
period  of  high  water,  be  forced  to  band  together  in  such  immense 
armies.  There  must  be  other  reasons,  not  yet  clearly  demonstrated, 
why  these  insects  appear  in  such  vast  swarms  with  an  overflow,  and 
this  problem  can  only  be  solved  by  a  critical  study  of  many  breeding- 
places  during  several  seasons  over  the  whole  region  involved. 

Some  peculiarities  of  the  swarms  of  Buffalo  Gnats  have  been  ob- 
served, and  these  may,  by  closer  study  in  future,  throw  some  light 
upon  the  problem.  It  is  to  be  noted  tnat  all  the  specimens  compos- 
ing these  swarms  are  females,  and  that  not  one  male  has  been  found 
among  them  either  here  or  in  Europe.  There  is  every  reason  to 
believe  that  none  of  the  females  composing  the  blood-thirsty  swarms 
return  to  the  localities  where  they  were  bom  and  developed.  Expe- 
rience indicates  that  once  gorged  with  blood  they  die.  The  swarms 
dwindle  in  proportion  as  tney  are  carried  away  or  move  from  their 
breeding-places. 

Close  investigation  with  the  microscope  has  failed  to  reveal  any 
eggs  in  the  ovaries  of  the  females  composing  these  swarms,  and  if 
they  deposit  eggs  at  all  it  is  before  congregating  to  attack  animals. 

Tliese  singular  facts  invite  speculation  and  theory,  but  it  were  un- 
wise to  indulge  in  these  before  we  have  learned  more  about  the  eggs, 
when  and  wjiere  deposited,  and  whether  the  females  depositing  them 
are  in  any  way  diuerent  from  those  comprising  the  swarms.  Dr. 
Fritz  Miiller  has  published  in  the  Archivos  do  museu  Nacional  do 
Rio  de  Janeiro,  Vol.  IV,  p.  47,  pi.  IV-VII,  *  some  very  interesting 
observations  on  another  fly  (PcUtosoma  torrentium)^  the  larva  of 
which  is  only  found  in  the  torrents  and  cascades  of  certain  streams 
descending  the  mountains  of  Brazil.  There  the  pupse  fastened  by 
the  flat  venter  to  the  rocks  under  water,  and  change  into  the  per- 
fect flies.  He  found  by  opening  the  mature  pupae  that  there  are  al- 
ways two  forms  of  females  associated  with  one  form  of  male.  The 
ojie  form  of  female  possesses  a  rudimentary  mouth,  only  fit  to  sip 

♦  Beviews  of  his  paper  appeared  in  Kosmos,  Vol.  VTII,  pp.  87-42;  Nature,  July  7, 
1881,  p.  214;  EntomologisVa  Monthly  Magazine,  February,  1881,  p.  200  and  pp.  130- 
132,  and  Ma^ch,  1881,  pp.  225, 226.  ^  r  ff 
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[oney  while  the  other  has  a  month  well  adapted  to  penetrate,  the 
kin  of  warm-blooded  animals  and  to  suck  blood. 

The  male  Simulium^  so  far  as  known,  is  only  found  near  where  it 
eveloped.  The  structure  of  its  mouth  prevents  it  from  biting,  and 
b  shows  no  inclination  to  join  the  roving  swarms  of  females.  Hence 
lairing  of  the  sexes  must  take  place  in  the  vicinity  of  birth*  and  the 
ggs  are  probably  deposited  soon  afterwards.  It  is  also  possible;^  as 
a  the  case  of  other  Diptera,  that  the  eggs  are  already  well  developed 
a  the  pupa. 

The  condition  of  the  inundated  region  forbids  an  indiscriminate 
election  of  places  to  deposit  in,  since  the  young  larvae  must  in  time 
nd  suitable  swift  currents  of  water  after  the  subsidence  to  the  nor- 
aal  level.  Such  breeding-places  we  hope  to  be  able  to  map  out  in 
uture. 

It  has  also  been  claimed  that  a  number  of  successive  broods  of  the 
Juffalo  Gnat  appear  in  early  spring.  If  such  were  the  case  the  rela- 
ionship  between  the  presence  of  the  gnats  and  an  overflow  could  be 
ery  readily  imagined;  but  we  have  already  shown  that  there  is  abso- 
ately  no  proof  thus  far  of  more  than  one  annual  brood. 

Mr.  Weoster,  while  studying  in  the  neighborhood  of  Vicksburg 
ast  spring,  was  impressed  with  the  idea  that  the  connection  between 
he  StmuTium  increase  and  overflows  was  dependent  upon  the  condi- 
ion  of  the  levees,  in  that  the  river  water  in  swelling  the  waters  of  the 
^ayous  not  only  creates  a  stronger  current  in  the  main  bayou,  but 
wrings  the  current  in  contact  with  many  trees  and  shrubs,  as  well  as 
tumps  and  vines,  along  the  bayous,  thereby  offering  much  greater 
;hance  for  the  larvsB  to  attach  themselves. 

While  we  were  at  first  inclined  to  give  some  weight  to  this  view, 
kud  it  seemed  to  afford  an  additional  important  argument  in  favor 
►f  keeping  the  levees  in  good  condition,  a  survey  or  the  whole  field 
eads  us  to  abandon  this  as  the  most  important  cause  in  the  increase 
►f  the  gnats  during  the  period  of  the  overflow,  and  to  adopt  the 
heory  already  advanced,  viz,  that  the  connection  is  at  least  partly 
lue  to  the  gnats  being  driven  by  the  advancing  waters  from  the  lower 
o  the  higher  lands. 

Another  theory,  not  supplanting  this  last  but  supplementing  it,  we 
^ould  advance  here:  There  is  no  doubt  but  that  tne  advance  of  the 
raters  from  the  main  river  and  their  commingling  with  the  clearer 
treams  and  tributaries  carry  a  suddenly  increased  food-supply,  in 
he  way  of  minute  Crustacea  and  other  aquatic  creatures,  to  the  Simu- 
tww  larvsB  just  at  the  season  when  these  are  about  to  transform.  It 
s  quite  probable  that  development  in  these  larvse  remains  more  or 
ess  latent  or  stationary  during  the  cold  winter  months  or  when  the 
vater  in  which  they  occur  is  depleted  of  minute  animal  life,  and  that 
k  sudden  access  of  food  would  accelerate  the  final  transformations. 

A  possible  third  connection  between  the  overflow  and  this  increase 
nay  arise  from  the  fact  that  the  larvsB,  when  the  water  rises,  leave 
heir  attachments,  or  that  the  ddbris  upon  which  they  are  fastened 
>ecome8  itself  started  by  the  flood  current,  and  that  in  consequence 
ihe  larv®  from  hundreds  of  smaller  streams  and  tributaries  are  car- 
ried away  by  the  rising  water  and  impelled  into  the  current  of  the 
arge  streams,  by  which  they  may  be  carried  for  many  miles,  spreading 
)ut  at  last  in  the  overflowed  region  at  just  the  time  when  they  are 
ready  for  their  final  transformations.  On  this  theory  the  larvce  from 
•egions  far  distant  become  massed  in  the  overflowed  region  and  vastly 
augment  the  numbers  which  have  naturally  bred  there. 
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THE  FALL  WEB-WORM- 

(Hyphantria  cunea,  Drury.)  * 
Order  Lepidoptbra;  family  Bombtcxdjb. 

[Plates  X  and  XI.] 

This  insect  has  from  time  to  time  attracted  general  attention  by  its 
great  injuries  to  both  fruit  and  shade  trees.  Many  authors  nave 
written  about  it,  and  consequently  it  has  received  quite  a  number  of 
different  names.  The  popiuar  name  "Fall  Web-worm^"  first  ^ven 
to  it  by  Harris,  in  his  '  *  Insects  injurious  to  Vegetation,"  is  sufficiently 
appropriate  as  indicating  the  season  when  the  webs  are  most  numer- 
ous. The  term  is.  however,  most  expressive  for  the  New  England  and 
other  Northern  otates,  wnere  the  insect  is  single-brooded,  appearing 
there  during  August  and  September,  while  in  more  southern  regions 
it  is  double-brooded.  In  our  third  Missouri  report  we  first  called 
attention  to  its  double-broodedness  at  Saint  Louis,  and  we  find  that  it 
is  invariably  two-brooded  at  Baltimore  and  Washington.  Except  in 
seasons  of  extreme  increase,  however,  the  first  brood  does  no  wide- 
spread damage^  while  the  Fall  brood  nearly  always  attracts  attention. 

We  have  decided  to  call  attention  to  this  insect  somew;hat  in  detail 
in  this  report  because  of  its  exceptional  prevalence  and  injury  in  the 
Atlantic  States  during  the  year  1886,  ana  because  it  became  a  public 
nuisance  in  the  city  of  Washington,  and  the  District  Commissioners 
have  formally  requested  information  from  us  on  the  subject. 

NATURAL  HISTORY. 

Limitation  of  Broods.— At  Washinc^ton  we  may  say  in  general 
that  the  first  brood  appears  soon  after  the  leaves  have  f uUy  devel- 
ojped,  and  numerous  weps  can  be  found  about  the  first  of  June,  while 
tne  second  brood  appears  from  the  middle  of  July  on  through  August 
and  September.  In  Massachusetts  and  other  l^'orthem  States  the 
first  moths  issue  in  June  and  July;  the  caterpillars  hatch  from  the 
last  of  June  until  the  middle  of  August,  reach  full  growth  and  wan- 
der about  seeking  places  for  transf onz^tion  from  the  end  of  August 
to  the  end  of  September. 

The  species  invariably  hibernates  in  the  chrysalis  state  within  its 
cocoon,  and  the  issuing  of  the  first  brood  of  moths  is,  as  a  conse- 
quence, tolerably  regular  as  to  time,  i.  6.,  they  will  be  found  issuing 
and  flying  slowly  about  during  the  evening,  and  more  particularly 

*  We  have  adopted  the  name  Hyphantria  cunea^  following  Clemens*s  reasons  for 
separating  Hyphantria  from  SpUosoma,  He  shows  (Proc.  Ac.  Nat.  8ci.  Phil.,  1860, 
p.  680)  that,  while  agreeing  in  the  wings,  Hyphantria  differs  in  the  labial  palpi,  the 
second  joint  of  which  is  very  shcnrt  and  the  terminal  joint  nearly  rudimfintaiy,  and 
in  the  hmd  tibiao.  which  have  but  one  pair  of  smaU  apioal  spurs. 

The  following  is  the  synonymy  of  tiie  species: 

Phalasna  {Bombyx)  cunea  Dniy,  1783. 

Phalcena  punotatissima  Abbott  and  Smith,  1797. 

Cyonia  cunea  Huebner,  1831. 

SpUosoma  cunea  (Drury),  Westwood's  Ed.  Djrury,  188Tf 

Hyphantria  textor  Harris,  1841. 

Biiproctis  textor  (Harris);  Walker,  1865. 

Hyphantria  punctata  Fitoh,  1866. 

Hyphantria  textor  Harris,  Clemens,  1861. 

Svuosoma  cunea  Drury,  Brooklyn  Soc,  Cheok-list  of  MaoKO-Lsp.,  1888^ 

Bypfiantria  cunea  (Drvury),  Qrote^s  Check-list,  1883. 
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at  ni^ht,  during  the  whole  month  of  May,  the  bulk  of  them  early  or 
late  m  the  month,  according  as  the  season  may  be  early  or  late. 
They  couple  and  oviposit  very  soon  after  issuing,  and  in  ordinary 
seasons  we  may  safely  count  on  the  bulk  of  the  eKgs  being  laid  by 
the  end  of  May.  Dunng  the  month  of  June  the  motns  become  scarcer, 
and  the  bulk  of  them  have  perished  by  the  middle  of  that  month, 
while  the  webs  of  the  caterpillars  become  more  and  more  conspicu- 
ous. The  second  brood  of  moths  begins  to  appear  in  Julv,  and  its 
occurrence  extends  over  a  longer  period  than  is  the  case  with  the  first 
or  spring  brood.  The  second  brood  of  caterpillars  may  be  found  from 
the  «nd  of  July  to  the  end  of  September,  hatching  most  extensively, 
however,  about  the  first  of  August. 

In  Massachusetts  and  other  Northern  States  the  first  moths  issue 
in  June  and  July;  the  caterpillars  hatch  from  the  last  of  June  until 
the  middle  of  August,  reach  full  growth,  and  wander  about  seeking 
places  for  transformation  from  the  end  of  August  to  the  end  of  Sep- 
tember. 

The  following  general  remarks  upon  the  different  stages  refer  to 
Washington  and  localities  where  the  same  conditions  hold. 

The  Eggs  (Plate  X,  Fig.  3a).— The  female  moth  deposits  her  eggs 
in  a  cluster  on  a  leaf,  sometimes  upon  the  upper  ana  sometimes  on 
the  lower  side,  usually  near  the  end  of  a  branch.  Each  cluster  con* 
sists  of  a  great  manv  eggs,  which  are  deposited  close  together  and 
sparsely  interspersed  with  hair-like  scales.  In  three  instances  those 
deposited  by  a  single  female  were  counted.  The  result  was  394, 
427,  and  502,  or  an  average  of  441  eggs.  But  in  addition  to  such 
large  clusters  each  female  will  deposit  eggs  in  smaller  and  less  regu- 
lar patches,  so  that  at  least  500  eggs  may  be  considered  as  the  real 
number  produced  by  a  single  individual.  The  egg,  measuring  0.4"°*, 
is  of  a  bright  golden-yellow  color,  quite  globular,  and  ornamented  by 
numerous  regular  pits,  which  give  it  under  a  magnifying  lens  the 
appearance  of  a  beautiful  eolden  thimble.  As  the  eggs  approach 
tne  time  of  hatching  this  color  disappears  and  gives  place  to  a  dull, 
leaden  hue. 

The  interval  between  the  time  of  depositing  and  hatching  of  the 
eggs  for  the  first  brood  varies  considerably,  and  the  latter  may  be 
flreatly  retarded  by  inclement  weather.  *  Usually,  however,  not  more 
than  ten  days  are  consumed  in  maturing  the  embryo  within.  The 
eggs  of  the  summer  brood  seldom  require  more  than  one  week  to 
hatch. 

Without  check  the  offspring  of  one  female  moth  might  in  a  single 
season  (assuming  one-half  of  ner  progeny  to  be  female  and  barring 
all  checks)  number  126,000  caterpillars  in  early  FaU— enough  to  ruin 
the  shade  trees  of  many  a  fine  street. 

The  Larvae  (Plate  X,  Figs.  2a,  26,  and  2c).— The  caterpillars  just 
bom  are  pale  yellow,  with  two  rows  of  black  marks  along  the  bociy ,  a 
black  head,  and  with  quite  sparse  hairs.  When  full  grown  they  gen- 
erally appear  pale  yellowisn  or  greenish,  with  a  broad  dusky  stripe 
along  the  back  and  a  yellow  stripe  along  the  sides;  they  are  covered 
with  whitish  hairs,  which  spring  from  black  and  orange- vellow  warts. 
The  caterpillar  is,  however,  very  variable  both  as  to  depxhof  coloring 
and  as  to  markings.  Close  observations  have  failed  to  show  that 
different  food  produces  changes  in  the  coloration :  in  fact,  nearly  all 
the  various  color  varieties  may  be  found  upon  tne  same  tree.  The 
faU  generation  is,  however,  on  the  whole,  daricer,  with  browner  hairs, 
than  the  spring  generation. 
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As  soon  as  the  young  caterpillars  hatch  they  immediately  go  to 
work  to  spin  a  small  silken  web  for  themselves,  which  by  their  united 
efforts  soon  grows  large  enough  to  be  noticed  upon  the  trees.  Under 
this  protecting  shelter  they  feed  in  company,  at  first  devouring  only 
the  green  upper  portions  of  the  leaf,  ana  leaving  the  veins  and  lower 
skin  unmolested.  As  they  increase  in  size  they  enlarge  their  web  by 
connecting  it  with  the  adioining  leaves  and  twigs;  thus  as  they  grad- 
ually worK  downwards  their  web  becomes  quite  bulky,  and.  as  it  is 
fillea  with  brown  and  skeletonized  leaves  and  other  discolored  matter 
as  well  as  with  their  old  skins,  it  becomes  quite  an  unoleasant  feature 
in  our  public  thoroughfares  and  parks.  The  caterpillars  always  feed 
underneath  these  webs;  but  as  soon  as  they  approach  maturity,  which 
requires  about  one  month,  they  commence  to  scatter  about,  searching 
for  sxdtable  places  in  which  to  spin  their  cocoons.  If  very  numerous 
upon  the  same  tree  the  food-supply  gives  out,  dnd  they  are  forced  by 
hunger  to  leave  their  sheltering  homes  before  the  usual  time. 

Wnen  the  young  caterpillars  are  forced  to  leave  their  web  they  do 
not  drop  suddenly  to  the  ground,  but  suspend  themselves  by  a  fine 
silken  thread,  by  means  of  which  they  easily  recover  the  treeJ  Grown 
caterpillars,  which  measure  1.11  inches  in  length,  do  not  spin  such  a 
thread.  Both  yoimg  and  old  ones  drop  themselves  to  tne  ground 
without  spinning  when  disturbed  or  sorely  pressed  by  hunger. 

Pupa  and  Cocoon  (Plate  X,  Figs.  2d  and  2c).— Favorite  recesses 
selected  for  pupation  are  the  crevices  in  bark  and  similar  shelters 
above  ground,  in  some  cases  even  the  empty  cocoons  of  other  moths.* 
The  angles  of  tree-boxes,  the  rubbish  collected  around  the  base  of 
trees  and  other  like  shelter  are  employed  for  this  purpose,  while  the 
second  brood  prefer  to  bury  themselves  just  under  the  surface  of  the 

¥  pound,  provided  that  the  earth  be  soft  enough  for  that  purpose, 
he  cocoon  itself  is  thin  and  almost  transparent,  and  is  composed  of 
a.  slight  web  of  silk  intermixed  with  a  few  hairs,  or  mixed  with  sand 
if  made  in  the  soil. 

The  pupa  is  of  a  very  dark-brown  color,  smooth  and  polished,  and 
faintly  punctuate.  It  is  characterized  by  a  swelling  or  bulging  about 
the  middle.  It  is  0.60  inch  long  and  0.23  inch  broad  in  the  middle  of 
its  body. 

The  Moth  (Plate  X,  Figs.  1  a-j,  and  2/).— The  moths  vary  greatly, 
both  in  size  and  coloration.  They  have,  in  consequence  of  such  vari- 
ations, received  many  names,  such  as  cunea  Drury ,  textor  Harr. ,  punc- 
tata Fitch,  puncta,ttssima  Smith.  But  there  is  no-doubt,  as  proven 
from  frequent  breeding  of  specimens,  that  all  these  names  apply  to 
the  very  same  insect,  or  at  most  to  slight  varieties,  and  that  Drurys 
name  cunea,  having  priority,  must  be  used  for  the  species. 

The  most  frequent  form  observed  in  the  vicinity  of  Washington  is 
white,  with  a  very  slight  fulvous  shade.  It  has  immaculate  wines, 
tawny-yellow  front  thighs,  and  blackish  feet.  In  some  si)ecimeiis  the 
tawny  thighs  have  a  large  black  spot,  while  the  shanks  on  the  upper 
surface  are  rufous.  In  many  all  the  thighs  are  tawny-yellow,  while 
in  others  they  have  scarcely  any  color.  Some  specimens  (often  reared 
from  the  same  lot  of  larvae)  have  two  tolerably  distinct  spots  on  each 
front  wing,  one  at  base  of  fork  on  the  costal  nerve  and  one  just  within 
the  second  furcation  of  the  median  nerve.  Other  specimens,  apain, 
have  their  winms  spotted  all  over  and  approach  the  form  puncl^tis- 
sima,  described  as  the  Many-spotted  Shmine-moth  of  the  Southern 

*  We  have  known  the  subBtantial  coooon  of  Cerura  to  be  used  tor  thia  poipoBi. 
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States.  The  wings  of  the  moths  expand  from  one  inch  and  a  quarter 
to  one  inch  and  three-eighths.  The  male  moth,  which  is  usually  a 
little  smaller,  has  its  antennse  doubly  feathered  beneath,  while  those 
of  the  female  possess  instead  two  rows  of  minute  teeth. 

The  pupa  state  lasts  from  six  to  eight  da^s  for  the  summer  brood, 
while  tne  hibernating  brood,  however,  requires  as  many  months,  ac- 
cording to  the  latitude. 

INJURY  DONE  IN  1886. 

During  the  past  year  the  city  of  Washington,  as  well  as  its  vicinity, 
was  entirely  overrun  by  the  caterpillars.  W  ith  the  exception  of  trees 
and  plants  the  foliage  of  which  was  not  agreeable  to  the  taste  of  this 
insect,  all  vegetation  suffered  greatly.  The  appended  list  of  trees, 
shrubs,  and  other  plants  shows  that  comparatively  few  kinds  escax)ea 
entirely.  The  fine  rows  of  shade  trees  which  grace  all  the  streets 
and  avenues  ap^ared  leafless  and  covered  with  throngs  of  the  hairy 
worms.  Excepting  on  the  very  tall  trees,  in  which  the  highest  branches 
showed  a  few  leaves  too  high  for  the  caterpillars  to  reach,  not  a 
vestige  of  foliage  could  be  seen.  The  trees  were  not  alone  bare,  but 
were  still  more  disfigured  by  old  and  new  webs  made  by  the  cater- 

Eillars.  in  which  bili  of  leaves  and  leaf -stems,  as  well  as  the  dried 
rass,  nad  collected,  producing  a  very  unpleasant  si^ht.  The  pave- 
ments were  also  constantly  covered  with  this  unsig^htly  f rass,  and 
the  emptv  skins  of  the  various  molts  the  caterpillars  nad  to  imdergo 
were  drifted  about  with  every  wind  and  collected  in  masses  in  cor- 
ners and  tree-boxes.  The  parks  fared  a  little  better.  Because  of  the 
great  variety  of  trees  planted  there  some  escaped  entirely,  while 
others  showed  the  eflfect  of  the  united  efforts  of  so  many  hungry  cat- 
erpillars only  in  a  more  or  less  severe  degree.  The  grassy  spots  sur- 
rounding the  different  groups  of  trees  had  also  a  protective  influence, 
since  the  caterpillars  oo  not  like  to  travel  over  ^ass,  except  when 
prompted  by  a  too  ravenous  hunger.  The  rapid  increase  of  this  in- 
sect is  materially  assisted  bv  the  peculiar  metnod  of  selecting  shade 
trees  for  the  city.  Every  street  has  but  one  kind  of  shade  tree;  rows 
of  them  extend  for  miles,  and  the  trees  are  planted  so  close  together 
that  their  branches  almost  interlace.  Thus  there  is  no  obstacle  at 
all  to  the  rapid  increase  and  distribution  of  the  caterpillars.  If  dif- 
ferent khids  of  trees  had  been  planted  so  as  to  alternate,  less  trouble 
might  be  experienced.  Plate  XI  shows  a  view  of  Fourteenth  street, 
taken  in  late  September,  which  illustrates  the  i)oint,  the  Poplars  on  the 
west  side  being  completely  defoliated  as  far  as  the  eye  can  reaoh, 
while  the  Maples  on  the  east  are  almost  untouched. 

As  lon^  as  the  caterpillars  were  young  and  still  small  the  different 
communities  remained  under  cover  of  Sieir  webs  and  only  offended 
the  eye;  but  as  soon  as  they  reached  maturity  and  commenciBd  to  scat- 
ter, prompted  by  the  desire  to  find  suitable  places  to  spin  their  cocoons 
and  transform  to  pupse,  matters  became  more  unpleasant  and  com- 

? plaints  were  heard  from  all  those  who  had  to  pass  such  infested  trees, 
n  many  localities  no  one  could  walk  without  stepping  ui)on  cater- 
Sillars;  they  dropped  upon  every  one  and  every  thing;  they  entered 
ower  and  vegetable  gardens,  porches  and  verandas,  and  tne  house 
itself,  and  became,  in  fact,  a  general  nuisance. 

The  chief  damage  done  to  vegetation  was  confined  to  the  city  itself, 
although  the  caterpillars  extenaed  some  distance  into  the  surrounding 
country.    There,  however,  they  were  more  looaL  and  obaoe^  ^t^\:l^ 
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confined'to  certain  trees,  and  mainly  so  to  the  White  Poplar  and  the 
Cotton-wood.  Along  the  Baltimore  and  Potomac  Railroad  tracks 
these  trees  were  defoliated  as  far  as  five  miles  from  the  Capitol.  In 
Georgetown  the  caterpillars  were  equally  noxious^  but  in  the  adjoin- 
ingf orests  but  very  few  webs  could  be  seen. 

^The  proportionate  injury  to  any  given  species  of  tree  is  to  some 
extent  a  matter  of  chance;  and  in  some  respects  a  year  of  great  injiiry, 
as  1886,  is  not  a  good  year  to  study  the  preferences  of  a  species,  lie- 
cause  when  hard  pressed  for  food  the  caterpillars  will  feed  upon  al- 
most any  plant,  though  it  is  questionable  whether  they  can  mature 
and  transform  on  those  which  they  take  to  only  under  the  influence 
of  such  absolute  necessity.  Again,  the  preference  shown  for  nartic- 
ular  trees  is  more  the  result  of  tne  preference  of  the  parent  motn  than 
of  its  progeny  in  a  case  of  so  general  a  feeder  as  the  Fall  Web- worm. 
We  had  a  very  good  illustration  of  this  in  Atlantic  City  last  autumiL 
The  caterpillars  were  exceedingly  abundant  during  autumn  along  this 
portion  of  the  Atlantic  coast,  especially  on  the  trees  above  named. 
We  studied  particularly  their  ways  upon  one  tree  that  was  totally  de- 
foliated by  September  11.  The  bulk  of  the  caterpillars  were  then  just 
through  tneir  last  molt,  though  others  were  of  iQl  ages,  illustratmg 
different  hatchings.  There  was  an  instinctive  migration  of  these 
larvsB  of  all  sizes,  and  the  strength  of  their  food-habit  once  acquired 
from  birth  upon  a  particular  tree  was  well  illustrated.  At  fii^  the 
worms  passea  over  various  adjacent  plants,  like  Honeysuckles,  Roses, 
&c.,  the  leaves  of  which  they  freely  devour  if  hatched  upon  them; 
but  as  the  migrating  swarm  became  pressed  with  hunger  tnev  finally 
fell  upon  these,  and  even  upon  plants  like  the  Peach  and  Ailanthus, 
which  ordinarily  are  passea  over.  They  would  even  i)ounce  upon 
any  food,  and  a  rotten  apple  placed  in  tneir  way  was  soon  literally 
swarming  with  them  and  sucked  dry. 

In  a  general  way  it  may  be  stated  that  conifers,  erapes,  and  most 
herbaceous  plants  are  free  from  their  attacks,  and  it  is  very  doubtful 
whether  the  species  can  mature  upon  them. 

The  list  of  plants  which  follows  is  arranged  according  to  the  rela- 
tive damage  to  the  foliage  in  the  city  of  Washington.  The  three 
first  named  are  most  subject  to  attack,  and  in  fact  are  almost  always 
defoliate. 

PROPOBTIONATB  INJURY  TO  DIFFERENT  PLANTS  AND  SHADk  TREBS. 

The  damage  done  in  the  city  of  Washington  was  exceptional,  but 
so  was  also  tne  general  damage  throughout  the  New  England  States, 
if  not  throughout  the  country.  In  New  England  the  greater  predi- 
lection whion  the  species  showed  for  Poplar,  Cottonwood,  and  the 
ranker  growing  Willows  was  everywhere  manifest,  and  so  much  was 
this  the  case,  tiiat  the  destruction  of  the  first  brood  on  these  trees 
would  have  substantially  lessened  the  damage  to  other  trees. 

Plants  marked  1  have  lost  from  75  to  100  per  cent,  of  their  foliage. 

Plants  marked  2  have  lost  from  50  to  75  per  cent,  of  their  foliage. 

Plants  marked  3  have  lost  from  25  to  50  per  cent,  of  their  foliage. 

Plants  marked  4  have  lost  from  1  to  25  per  cent,  of  their  foliage. 

Plants  marked  with  two  figures  have  shown  the  relative  immunity 
or  injury  indicated  by  both,  the  variation  being  in  individual  trees. 
1,  Negundo  aceroidea  Moench.    (Box  Elder.) 
!•  Papulua  alba  L.    (European  White  Poplar.) 
h  FqptUus  monilifera  Ait«    (Oottonwood.) 
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1-2.  Populus  balaamtfera  L.    f Balsam  Poplar.) 

1-2.  Populus  tremuloides  Mich  x.     (American  Aspen.) 

1-2.  Fraxinus  americana  L.     (White  Ash.) 

1-2.  Fraxinus  excelsior  L.     (European  Ash.) 

1-2.  Sambucus  canadensis  L.     (Elaer.) 

1-2.  Pyrus  species.    (Cultivated  Pear  and  Apple.) 

1-2.  JFVwnti^  avium  and  cerasus  L.    (Cherries.) 

1-4.  Syringa  vulgaris  h.    (Lilac.) 

1-4.  Ilex  species.     (Holly.) 

2.  Platanus  occidentalis  L.    (Sycamore.) 

2.  Salix  species.     (Willow.) 

2.  Tilia  americana  L.    (American  Linden.) 

2.  Tilia  europcea  L.    (European  Linden.) 

2.  Populus  dilatata  Ait.     (Lombardy  Poplar. J 

2.  Uimus  americana  L.    (American  White  Elm.) 
2-3.  Ulmua  fulva  Mich'x.    (Slippery  Elm.) 

^3.  Prunusarmrenicalj.    (Apricot.) 

a-3.  Alnus  maritima  Muhl.    (Alder.) 

a-3.  BetulaalbaL.    (White  Birch.) 

2-3.  Viburnum  species.    (Haw  or  Sloe.) 

2-3.  Lonioera  species.     (Honeysuckles.) 

2-3.  Prunus  americana  Marsh.    (Wild  Red  Plum.) 

2-3.  Celtis  occidentalis  L.    (Hackberry.) 

2-3.  Rosa  species.     (Rose.) 

2-3.  Oossypium  album  Ham.     (Cotton.) 

2-3.  Cephalanthus  occidentalis  L.    (Button  Bush.) 

2-3.   Vttis  species.     (Grape-vine.) 

2-4.  Convolvulus  species.     (Morning  Glory.) 

2-4.  Acer  saccharinum  Wang.    (Sugar  Maple.) 

2-4.  Oeranium  species.     (Geranium.) 

3.  Betulu  nigra  L.     (Red  Birch.) 

3.  Tecoma  radicans  Juss.    (Trumpet  Creeper.) 

3.  Symphoricarpus  racemosus  Mich'x.    (Snowberry.) 

3.  Jbarix  europcea  Del.     (European  Larcn.) 

3.  Corylus  americana  Walt.    (Hazel-nut.) 

3.  Quercus  alba  L.     (White  Oak.) 

3.  Diospyros  virginiana  L.    (Persimmon.) 

3.  Carya  species.     (Hickory.) 

3.  Juqlans  species.     (Walnut.) 

3.   Wistaria  sinensis  Del.     (Chinese  Wisteria.) 

3.  Wistaria  frutescens,    (Native  Wisteria.) 

3.  Amelanchier  canadensis  T.  and  G.     (Shad-bush.) 

3.  Crataegus  species.     (Haw.) 

3.  i2w6w5  species.     (Blackberry.) 

3.  Spircea  species.     (SpirsBa.) 

3.  Ribes  species.     (Currant  and  Gooseberry.) 

3.  Staphytea  tri folia  L.     (Bladder  Nut.) 
3-4.  Cyaonia  vulgaris  Pers.     (Quince.) 
3-4.  Asimina  triloba  Dun.     (Pawpaw.) 
3-4.  Berberis  canadensis  Pursh.     (Barberry.) 
3-4.  Catalpa  bignonioides  Walt.     (Indian  Bean.) 
8-4.  Catalpa  speciosa  Ward.     (Bignonia.) 
3-4.  Euonymus  atropurpureus  Jaeg.     (Burning  Bush.) 
8-4.  Cupreasus  thyotdes  L.    (White  Cedar.) 
8-4.  Juniperus  virginiana  L.    (Red  Cedar.) 
8-4  Corwaa  fiorida  L.    (Flowering  Dogwood). 
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3-4.  Comus  altemifolia  L.    (Alternate-leaved  Dogwood.) 
3-4.  Carpinus  americana  Micn'x.     (Hornbeam.) 
3-4.  Castanea  americana  Mich'x.     ^American  Chestnut.) 
3-4.  Castanea x>umilaWic\i'iL,     (Chinquapin.) 
3-4.  Ostrya  virginica  Willd.     (Hop  Hornbeam.) 
3-4.  Quercus  coccinea  Wang.     (Scarlet  Oak.) 
}uercus  phellos  L.     ( W  illow  Oak. ) 
}uercus  prinus  L.    (Chestnut  Oak.) 
}uercus  rubra  L.     (Ked  Oak.) 
Hospyros  kdki  L.     (Japan  Persimmon.) 
3-4.  Buocus  sempervirens  L.     (Common  Box.) 
3-4.  Hamamehs  virginica  h.     (Witch  Hazel.) 
3-4.  Sassafras  officinale  Nees.     (Sassafras.) 
3-4.  Cercis  canadensis  L.     (Red  Bud.) 
3-4.  Hibiscus  syriacus  L.     (Tree  Hibiscus.) 
3-4.  Ehamnus  alnifolius  L'Her.     (Alder-leaved  Buckthorn.) 
3-4.  Prunus  virginiana  L.     (Choke  Cherry.) 
3-4.  Persica  vulgaris  Millan.    (Peach.) 
3-4.  ^sculus  hippocastanum  L.    (Horse  Chestnut.) 
3-4.  Paulo wnia  tmperialis  Seeb.    (Cigar-tree.) 
3-4.  Ailanthus  glandulosus  Daf.     (Tree  of  Heaven.) 
3-4.  Madura  aurantiaca  Nutt.     (Osage  Orange.) 
3-4.  Ampelopsis  quinquefolia  Mich'x.    (Virginia  Creeper.) 
3-4.  Clematis  species.    (Clematis.) 
3-4.  Tri folium  species.     (Clover.) 
3-4.  Hetianthus  species.    (Sunflower.) 
3-4.  Jasminum  species.     (Jessamine). 
3-4.  Ficus  car  tea  L.     (Fig.) 

4.  Rhus  cotinus  L.     (Smoke  Tree.) 

4.  Pinus  species.     (Pme.) 

4.  Taxus  species.     (Yew.) 

4.  Nyssa  multifloray  Wangerh.     (Sour  Gum.) 

4.  Fagus  ferruginea  Ait.     (Beech.) 

4.  Kalmia  species.     (Laurel.) 

4.  Rhododendron  species.    (Khododendron.) 

4.  Ricinus  communis  L.     (Castor-oil  Plant.) 

4.  Liquidambar  styraciflua  L.     (Sweet  Gum.) 

4.  Oleditschia  triacanthos  L.     (Honey  Locust.) 

4.  Oymnocladus  canadensis,  Lamb.     (Kentucky  Coffee  Tree.) 

4.  Robinia pseudacacia  Ij.    (Locust.) 

4.  Liriodendron  tulipifera  L.     (Tulip  Tree.) 

4.  Magnolia  species.     (Magnolia.) 

4.  Chionanthus  virginicus  L.     (Fringe  Tree.) 

4.  Ligustrum  vulgare  L.    (Privet.) 

4.  Zanthoxylum  americanum  M.    (Prickly  Ash.) 

4.  Acer  dasycarpu^n  Ehrh.    (White  or  Silver  Maple.) 

4.  Acer  rtiftrwm  vVangert.     (Ked  Maple.) 

4.  ^sculus  flava,  Ait.    (Sweet  Buckeye.) 

4.  ^sculus  glabra  Willd.     (Ohio  Buckeye.) 

4.  Morus  rubra  L.    (Red  Mulberry.) 
Trees  in  the  vicinity  of  the  White  Poplar  and  Cottonwood  suffer 
most.    Even  trees  usually  not  injured,  as,  for  instance,  the  Sugar 
Maple,  are  often  badly  defoliated  when  in  such  contigiiity. 

Tnis  list  contains  a  number  of  plants  not  usually  injured  by  these 
caterj^illars.  In  some  cases  the  injury  was  due  to  the  fact  that  twigs 
contaming  the  web  with  its  occupants  had  been  pruned  from  the  tree 
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and  thrown  near  plants,  instead  of  being  burned  at  once  or  otherwise 

destroyed. 

In  other  cases  the  injury  is  due  to  the  peculiar  position  of  the  plant 
injured,  t.  6.  under  a  tree  infested  by  the  caterpillars.  These,  when 
fully  grown,  commence  to  scatter,  and  dropping  upon  the  plant  un- 
derneath the  tree,  soon  defoliated  it  without  actually  makmg  their 
home  upon  it.  The  great  number  thus  dropping  from  a  large  tree 
will  soon  defoliate  any  smaller  plant,  even  if  each  caterpillar  takes 
but  a  mouthful  by  way  of  trial.  Thus  Holly,  a  plant  not  usually 
eaten  by  these  insects,  soon  became  denuded.  Other  plants,  unpala- 
table or  even  obnoxious  to  the  caterpillars,  are  sometimes  destroyed 
by  the  multitudes  in  their  search  for  more  suitable  food. 

Hungry  caterpillars,  leaving  a  denuded  tree  in  search  of  food, 
wander  in  a  straight  line  to  the  next  tree,  sometimes  a  distance  of  25 
feet,  showing  that  they  possess  some  keen  sense  to  guide  them.  If  such 
a  tree  offers  imsuitable  food,  they  still  explore  it  tor  a  long  time  before 
deserting  it.  In  this  manner  two  columns  of  wandering  caterpillars 
are  formed,  which  frequently  move  in  opposite  directions. 

PBOUIilAB  EFFECT  OF  DEFOLIATION  UPON  BOMB  PLANTS. 

During  the  early  part  of  October  many  trees,  mainlv  Apple  and 
Pear,  which  had  been  entireljr  denuded  of  their  loliage  by  tne  cater- 
pillars, showed  renewed  activity  of  growth.  Some  had  a  few  scat- 
tered flowers  upon  them,  others  nad  one  or  two  branches  clothed  with 
flowers,  while  m  some  few  cases  the  whole  tree  appeared  white.  It 
looked  as  if  the  trees  were  covered  with  snow^  since  they  lacked  the 
green  foliage  usuaUy  seen  with  blossoms  in  sprmg.  Some  few  flowers 
were  also  observed  upon  badlj^  defoliated  Cherry  trees.  Even  as  late 
as  the  middle  of  November,  owing  perhaps  also  to  the  pleasantly  warm 
weather,  some  few  flowers  could  oe  observe^  upon  some  imported 
plants  belonging  to  the  genus  Spircea  and  upon  the  Chinese  Bed  Apple. 
All  these  plants  usually  flower  early  in  spring.  The  caterpillars, 
having  entirely  defoliated  the  tree,  produceathus  an  artificial  period 
of  rest^  or  winter,  which  was  followed  by  unseasonable  budding  and 
flowering.  Such  a  result  often  follows  summer  denudation  by  any 
insect,  and  we  have  referred  to  some  remarkable  cases  in  our  previous 
writings.* 

ENEMIES  OF  THE  WEB-WOBH  OTHEB  THAN  INSECTS. 

The  caterpillars  have  comparatively  few  enemies  belonging  to  fhe 
vertebrate  animals.  This  is  not  owing  to  any  offensive  odor  or  to 
any  other  means  of  defense,  but  it  is  entirely  due  to  their  hairiness. 
Chickens,  and  even  the  omnivorous  ducks,  do  not  eat  them;  if  offered 
to  the  former  they  pick  at  these  morsels,  but  do  not  swallow  them. 

The  English  Sparrow  has,  in  this  case  at  least,  not  proven  of  any 
assistance  whatever.  Indeed,  as  before  stated,  its  introduction  and 
multiplication  have  greatly  favored  the  increase  of  the  worms. 

The  *'  pellets*'  of  a  Screech-owl  {Scops  asio),  found  in  the  vicinity 
of  Baltimore,  Md.,  and  examined  by  Mr.  Lugger,  consisted  appar- 
ently almost  entirely  of  the  hairs  of  these  caterpillars,  proving  that 
this  useful  bird  had  done  good  service. 

Perhaps  the  statement  may  be  of  interest,  that  this  little  owl  is 

*Seo  Eighth  Beport  on  the  Insects  of  Miaeouri,  p.  12U 
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getting  much  more  common  in  the  vicinity  of  such  cities  in  which 
the  English  Sparrows  have  become  numerous,  and  that  the  imported 
birds  will  find  in  this  owl  as  bold  an  enemy  as  the  Sparrow-hawk  is 
to  them  in  Europe,  and  even  more  dangerous,  since  its  attacbt  are 
made  towards  dusk,  at  a  time  when  the  Sparrow  has  retired  for  the 
night,  and  is  not  as  wide  awake  for  ways  and  means  to  escape. 

If  our  two  Cuckoos,  the  Black-billed  as  well  as  the  Yellow-billed 
species,  could  be  induced  to  build  their  nests  within  the  city  limits 
or  in  our  parks,  we  should  gain  in  them  two  very  useful  friends,  since 
they  feea  upon  hairy  caterpillars. 

The  common  Toaa  (Bufo  americana)  has  eaten  great  numbers  of 
these  caterpillars,  as  shown  by  dissections  made  by  Mr.  Lugger,  and 
it  should  be  carefully  protected,  instead  of  being  tormented  or  killed 
by  boys,  or  even  grown  peoi)le.  The  Toad  is  always  a  useful  animal, 
and  ought  to  be  introduced  in  all  gardens  and  parks. 

The  following  species  of  spiders  were  observed  to  eat  the  caterpil- 
lars, viz,  Marpesaa  undata  Koch,  and  Attiis  IPhjfdippus)  tripumy 
tattis.  Neither  species  builds  a  web,  but  obtains  its  prey  by  boldly 
leaping  upon  it:  they  are,  in  consequence  of  such  habits,  frequently 
called  tiger  spiders.  The  former  was  exceedingly  common  last  year, 
mor'e  so  than  for  many  previous  years^  thus  plainly  indicating  that 
the  species  did  not  suner  for  lac£  of  food.  This  species  is  usually 
found  upon  the  trunks  of  trees,  and  is  there  well  protected  by  its 
color,  which  is  like  that  of  the  bark.  It  hides  in  depressions  and 
cracks  of  the  bark,  and,  jumping  upon  the  passing  game,  or,  catlike 
approaching  it  from  behind,  it  thrusts  its  poisonous  f axLops  into  the 
victim,  which  soon  dies  and  is  sucked  dry.  The  Attusa^a  similar 
habito,  but  is  still  more  cautious^  it  usually  hides  under  loose  bark. 
Both  spiders  are  wonderfully  active  and  kill  large  numbers  of  cater- 
pillars. Their  large  and  flat  egg-masses  can  be  found  during  the 
winter  under  dead  bark  and  in  cracks.  Both  species  hibernate  in 
silken  nests  in  similar  localities. 

PBEDAOEOUS  IN8E0T  ENBHIE8. 

The  caterpillars  of  this  moth  have  quite  a  number  of  external  en- 
emies, whicn  slay  large  numbers  of  them.  The  well-known  Rear- 
horse  {Mantis  Carolina)  seems  to  be  very  fond  of  the  caterpillars. 
The  so-called  Wheel-bug  {Prionidus  cristatus)  has  proved  to  oe  one 
of  our  best  friends  in  reaucing  the  numbers  of  the  caterpillars.  This 
insect  was  formerly  by  no  means  very  common  in  cities,  but  of  late 

?'ebrs  it  has  greatly  increased  in  numbers,  and  is  now  a  well-known 
eature  in  all  our  public  parks  and  such  streets  as  possess  shade  treee. 
Outside  of  the  city  it  is  rarely  met  with;  nor  does  it  extend  much 
farther  North  than  Washington.  It  is,  like  the  Mantis,  in  all  its 
stages  a  voracious  feeder  upon  insects,  slaying  alike  beneficial  and 
noxious  ones.  The  bright-red  larvae  and  pupae,  also  carnivorous,  are 
seen  in  numbers  during  the  summer;  they  usually  remain  together 
until  hunger  forces  them  to  scatter.  They  assist  each  other  in 
killing  larger  game,  and  are  to  this  extent  social.  The  Wheel-bug 
could  be  observed  almost  anywhere  last  summer,  but  usually  motion- 
less, stationed  upon  the  trunks  of  trees,  waiting  for  the  approach  of 
an  insect.  If  one  comes  near,  it  Quite  leisurely  mserts  its  very  poison- 
ous beak  and  sucks  the  life-blooa  of  its  victim.  When  this  oecomes 
empty  it  is  hoisted  up  in  the  air,  as  if  to  facilitate  the  flow  of  blood, 
imtil  eventually  it  is  thrown  away  as  a  mere  shriveled  skin.    The 
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petite  of  the  Wheel-bug  is  remarkable,  whenever  ohances  offer  to 
pease  it  to  the  fullest  extent.  Frequently,  however,  times  go  hard 
bh  it,  and  notwithstanding  it  is  very  loath  to  change  a  position  once 
cen,  it  is  sometimes  forced  to  seek  better  hunting-grounds,  and 
ces  to  its  wings.  The  Wheel-bug  has  been  observea  to  remain  f  oi: 
V8  in  the  same  ill-chosen  position — for  instance  upon  the  walls  of  a, 
ilding — ^waiting  patiently  for  something  to  turn  up.  It  is  slow  in 
its  motions,  but  withal  very  observant  of  every thmg  occurring  in 
neighborhood,  proving  witnout  doubt  g^eat  acuteness  of  senses, 
does  not  seem  to  possess  any  enemies  itself,  and  a  glance  at  iti^ 
mor  will  indicate  tne  reason  for  this  unusual  exemption.*  Dur- 
f  warm  weather  this  bug  possesses  a  ffood  deal  of  very  searching 
riosity,  and  a  thrust  with  its  beak  fillecL  with  poison  is  very  painfm 
ieed.  Boys  call  it  the  "  blood-sucker,"  a  misnomer,  since  it  does  not 
ck  human  blood.  Its  eggs  are  laid  during  th,e  autumn  in  various 
ices,  but  chiefly  upon  smooth  surfaces  of  the  bark  of  tree  trunks, 
d  frequently  in  such  a  position  as  to  be  somewhat  protected  against 
in  by  a  proiecting  branch.  The  female  bug  always  selects  places 
9  color  01  wnich  is  like  that  of  the  eggs,  so  that  tney  are  not  easy 
see,  notwithstanding  their  large  size. 

Euachistus  serims  Say  is  another  hemipterous  insect  that  preys 
ion  the  caterpillar  of  H.  textor,  and  in  a  similar  maimer  to  tne 
heel-bug.  It  is  a  much  smaller,  but  also  a  very  useful  insect. 
Podisus  spinosuSy  DalL,  in  all  its  stages,  was  quite  numerous  dur- 
J  the  caterpillar  plarae.  Its  brightly-colored  larvce  and  pupae  were 
ually  found  in  small  numbers  together,  but  as  they  grew  older  they 
came  more  solitary  in  their  habits.  'All  stages  of  this  insect  f re- 
ent  the  trunks  and  branches  of  trees,  and  are  here  actively  engaged 
feeding  upon  various  insects.  As  soon  as  one  of  the  more  mature 
rvae  or  pnpeB  has  impaled  its  prey  the  smaller  ones  crowd  about 
obtain  tneir  share,  lout  the  lucky  captor  is  by  no  means  willing  to 
ride  with  the  others,  and  he  will  frequently  project  his  beeJj  forward, 
us  elevating  the  caterpillar  into  the  air  away  from  the  others.  The 
bit  of  carrying  their  food  in  such  a  difficult  position  has  perhaps 
en  acquirea  simply  to  prevent  others  from  sharing  it.  A  wonder- 
1  strength  is  necessary  to  perform  such  a  feat,  since  the  caterpillar 
sometimes  many  times  asTieavy  as  the  bug  itself.  The  greediness 
this  bug  was  well  illustrated  in  the  fouowing  observation :  A 
ipa  of  P.  spinosua  had  impaled  a  caterpillar,  and  was  actively  en- 
,ged  in  sucldng  it  dry;  meanwhile  a  Wheel-bug  utilized  a  favorable 
•portunity  ana  impaled  the  pupa  without  forcinff  the  same  to  let  go 
e  caterpillar.  The  elasticfty  of  the  beak  of  tnese  bugs  must  be 
ry  great^  they  can  bend  it  in  any  direction  and  yet  keep  it  in  suck- 
g  operation.  The  poison  contained  in  the  beak  must  act  very  rap- 
ly,  since  the  caterpillars  impaled  by  it  squirm  but  a  very  short  time 
LQ  then  become  quiet. 

FUNGUS  DISBASB  OF  THB  WBB-WORM. 

In  our  Fourth  Missouri  Entomological  Report,  p.  88,  we  called  at- 
Qtion  to  the  fact  that  the  fungus  disease  of  the  domestic  Silk- worm, 
lied  in  France  Muscardine,  and  supposed  to  be  due  to  the  develop- 
9nt  in  the  worms  of  the  fungus  JSotrytis  bassiana,  or  a  disease 
[lich  had  not  yet  been  distinguished  from  it,  Had  made  its  appearance 

Its  eggs,  however,  are  pierced  by  a  little  ef^^paxwdto—Eupelmud  reduvii  Howard, 
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among  Silk-worms,  both  imported  and  wild,  in  some  of  the  Eastern 
States,  and  that  in  the  fall  of  1870  it  was  so  common  around  Saint 
Louis  that  we  found  hundreds  of  hairy  caterpillars  stiffly  fastened  to 
their  f ood^plants  and  covered  with  the  white  efflorescence.  On  sev- 
eral occasions  in  Saint  Louis  we  found  the  Hyphantria  larvae  gen- 
erally affected  by  it. 

The  latest  autnority  upon  this  fungus  (Saccardo)  gives  it  as  hving 
upon  Bombycid  larvae,  particularly  upon  the  Silk-worm  of  commerce, 
in  France,  Italy,  and  North  America.  Botrytis  tenella^  which  he 
described  in  his  ^^  Fungi  Italicce^'  as  a  new  species,  he  now  considers 
as  only  a  variety  of  B.  bassiana.  This  variety  is  found  upon  dip- 
terous larvae  and  pupae,  upon  wasps  of  the  ffenus  Vespa^  and  unontne 
larvae  of  the  coleopterous  g^enus  melolontha.  (P.  A.  Saccarao,  SyU 
loge  Hyphomycetum  omnium  huscusque  cognitorum,  VoL  IV,  p. 
119,  Patavia,  1886.)  • 

The  first  brood  of  the  Web-worms  at  Washington  in  1886  showed 
in  some  qxiite  well-defined  localities  the  indications  of  a  fungus  dis- 
ease, which  was  probably  only  a  variety  of  this  Botrytis.  It  did  not 
become,  however,  so  general  as  later  in  the  season,  when  it  prevailed 
everywhere;  yet  it  could  be  observed  that  the  contagion  had  started 
from  certain  points.  In  such  localities  almost  all  the  caterpillars  were 
diseased  and  died,  and  large  numbers  of  the  dead  were  nuddled  to- 

S ether  as  in  life.    But  when  investigated  their  bodies  were  hard  and 
ry,  and  would  readily  crumble  to  pieces  when  pressed,  producing  an 
odor  like  that  of  some  mushrooms.    Only  full-grown,  or  rather  cater- 

Eillars  in  their  last  larval  sMn,  were  thus  aflfeeted.  The  dry  remains 
ad  retained  the  original  8n^)e.  and,  if  killed  but  recently  by  the 
fungus,  their  color  as  well.  Before  dying  the  caterpillars  had  fas- 
tened tnemselves  very  securely  to  trunks,  twigs,  and  leaves  of  varions 
trees,  somewhat  like  the  common  house-fly,  that  dies  by  a  similar  dis- 
ease in  large  numbers  during  September  m  our  houses  and  produces 
around  itself  such  a  characteristic  halo  of  white  spores.  Caterpillars 
infested  by  the  incipient  stages  of  this  disease  wander  about  aimlessly 
and  at  an  irregular  speed;  often  they  halt  for  some  time,  then  souirm 
about  frantically  to  start  ag[ain,  and  f reouently  in  an  opposite  direc- 
tion to  the  one  they  were  going  before.  If  such  a  diseased  caterpillar 
is  confined  to  a  glass  jar  and  observed,  it  is  Soon  seen  that  a  white 
mealy  substance  CTadually  grows  out  of  all  the  soft  spaces  between 
the  segments,  which  eventually  covers  the  whole  insect,  leaving 
generally  only  the  black  head  and  tips  of  hairs  visible.  Before  lonff 
many  spores  are  scattered  about,  forming  a  circle  of  white  dust  around 
the  caterpillar,  and,  if  not  arrested  by  an  obstruction  in  its  expulsion, 
the  halo  thus  formed  is  quite  regular  and  about  2  inches  in  diameter. 
Outdoors  this  white  dust  is  but  seldom  observed,  because  even  the 
slightest  draft  of  air  will  carry  it  away  and  drift  it  about.  Even 
the  white  mealy  substance  adhering  to  the  caterpillar  itself  is  usually 
swept  away,  and  the  victims  look  very  much  like  healthy  caterpillars; 
but  they  darken  with  time,  and  eventually  drop  to  the  grouni  The 
magnif  ying-glass,  however,  still  reveals  some  spores  adhering  to  the 
hairs  upon  the  under  side  and  upon  the  bark  or  leaf  of  the  tree  in  the 
immediate  neighborhood. 

This  fungus  kills  caterpillars  even  after  they  have  made  their 
cocoons.  Nor  does  the  pupa  escape.  In  the  latter  case  the  spores 
form  a  white  crest  over  every  suture  of  the  thoracic  segments;  the 
abdominal  segments,  however,  remain  free  from  it.  Evidently  the 
caterpillars  were  nearly  full-grown  when  attacked  by  the  disease, 
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and  possessed  vi^or  enough  to  transform  into  pnpae;  later  the  fungus 
^ew,  and  pressing  the  chitinous  portion  of  the  pupa  apart,  forced 
itself  to  the  air  to  fructify. 

Plants  not  usually  eaten  by  the  caterpillars,  as  well  as  others  not 
eaten  at  all,  have  upon  them  the  largest  numbers  of  caterpillars 
killed  by  the  fungus,  provided  that  they  grew  in  the  vicinity  of 
suitable  food-plants,  rerhaps  unsuitable  food,  predisposing  the 
caterpillars  for  any  disease,  is  one  of  the  causes  of  the  innumerable 
host  Mlled  by  this  fungus. 

The  white  cocoons  of  a  parasite  [Apanteles  hyphantrice)  were  in 
some  cases  observed  to  be  covered  with  similar  fungus  spores.  Open- 
ing such  cocoons  it  was  seen  that  the  spores  were  not  simply  blown 
upon  the  silk  and  there  retained,  but  that  they  came  from  the  victim 
within,  and  had  forced  their  way  through  the  very  dense  silken  mass. 

EXPERIMENTS  TO  OBTAIN  PERCENT  AGE  OF  DISEASED  CATERPILLARS. 

Eocperiment  I: 

One  hundred  and  twenty-five  nearly  grown  caterpillars  were 
gathered  (October  7,  1886)  at  random  in  one  of  our  public 
parks.     They  were  imprisoned  in  large  glass  jars,  and  daily 
supplied  with  suitable  food. 
Result,  October  18, 1886: 
11  apparently  healthy  pupee. 
3  deformed  pupse. 

18  yellow  cocoons  of  Meteorus  hyphantricB. 
9  dead  pupse,  killed  by  fungus  or  otherwise. 
84  dead  caterpillars,  killed  by  fungus  or  otherwise. 

126 
In  the  earth  of  the  lar  were  found  17  pupeB  of  Taohina  flies,  leav- 
ing 67  caterpillars  and  9  pupce  killed  by  the  fungus,  or  61  per  cent. 

Experiment  II: 

One  hundred  and -twenty-five  nearly  grown  caterpillars  were 
gathered  (October  7,  1886)  from  a  trunk  of  a  soft  maple 
(unsuitable  food)  ana  treated  as  above. 
Result,  October  18,  1886: 
8  apparenjily  healthy  pupae. 

1  deformed  pupa. 

7  yellow  cocoons  of  Meteorus  hyphantrice. 
3  dead  pupae,  killed  by  fungus  or  otherwise. 
104  dead  caterpillars,  killed  by  fungus  or  otherwise. 

2  cocoons  containing  Tachina  larvae. 

125 

In  the  earth  of  the  iar  were  found  28  pupae  of  Tachina  flies,  leav- 
ing 76  caterpillars  ana  3  pupae  killed  by  fungus,  or  63  per  cent. 

In  both  experiments  it  nas  been  assumed  that  each  Tachina  fly  had 
killed  one  caterpillar. 

On  November  15,  1886,  the  jars  were  again  investigated  and  it  was 
found  that  a  number  of  the  pupae  had  been  killed  by  the  fungus  since 
October  18,  1886,  and  that  in  fact  all  the  remaining  ones  appeared 
diseased.  The  percentage  of  death  by  the  fungus  in  the  two  experi- 
ments was  thus  increased  to  63  per  cent,  in  Experiment  I  and  to  67 
per  cent  in  Experiment  II. 

34  AG— '86 
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TRtTE  PARASITES  OF  THE  WBB-WORH. 

Up  to  the  present  time  no  parasites  of  this  insect  have  ever  been  re- 
coroed.  On  August  18, 1883,  we  bred  a  number  of  egg-parasites  from  a 
batch  of  effgs  found  upon  a  willow  leaf  at  Washington,  but  unfortu- 
nately no  description  was  made  of  them  at  the  time,  and,  as  they  be- 
longed to  the  soft-bodied  genus  Trichogramma,  the  specimens  nave 
now  become  so  much  shriveled  and  altered  that  they  are  unfit  for  de- 
scriptive purposes.  We  noticed  after  our  return  from  Europe  in  Sep- 
tember of  this  jrear  that,  at  a  number  of  points  in  New  England,  tne 
worms  were  quite  commonly  attacked  by  parasites,  and  careful  in- 
vestigation at  w  ashington  by  Mr.  Lugger  snowed  the  presence  of  no 
less  tian  five  distinct  species  of  primary  parasites  in  addition  to  the 
Trichogramma  just  mentioned.  These  will  be  considered  in  some 
detail.  The  first  was  a  new  egg-parasite,  which  we  have  named  Te/e- 
nomua  bifidua;  the  others  were  all  parasitic  on  the  larvae,  and  con- 
sisted of  a  Braconid  (Meteortis  hyphantrice  n.  sp.);  a  Microffaster 
(Apanteles  hyphantrice,  n.  sp.);  an  Ophionid  (Limneria  pallipes 
Prov.),  and  a  Tachinid,  which,  though  probably  new^  we  snail  not 
attempt  to  describe.  These  last  four  have  been  mentioned  in  about 
the  order  of  their  relative  abundance  and  consequent  iniportance. 
An  astonishing  number  of  Web- worms  were  killed  by  the  four  para- 
sites, and  so  many  died  from  this  cause  and  from  the  fungous  disease 
previously  mentioned  as  to  fully  warrant  the  prediction  of  almost 
complete  immunity  for  the  summer  of  1887. 

In  addition  to  these  parasites  found  last  Fall,  the  note-books  of  the 
Division  show  a  prior  oreeding  of  another  primary  parasite,  which 
will  not  be  treated  in  detail  here  on  account  of  insumcient  material 
It  is  an  external  feeder  on  the  larva  and  belongs  to  the  genua  Eu- 

glectrus.  It  is  closely  related  to  E,  platyhypence,  described  by  Mr. 
[oward  in  Bulletin  6  of  this  Division. 

We  have  f ound^  however,  that  three  of  these  primary  parasites  of 
the  Web-worm,  viz,  the  Apanteles,  the  Limneria,  and  the  Meteorus, 
were  killed  off  at  a  serious  rate  late  in  the  season  by  secondary  para- 
sites^ most  of  which  belong  to  the  family  ChalciaidcB  with  the  ex- 
ception of  three  species  of  the  Ichneumonid  genus  Hemiteles,  So 
extensive  has  been  this  killing  off  of  the  primary  parasites  by  the  sec- 
ondary, that  were  not  the  fates  of  the  three  classes,  viz,  tne  plant- 
feeder,  the  primary  and  the  secondary  parasites  so  interwoven,  the 
destruction  of  these  beneficial  insects  might  be  considered  a  serious 
matter  in  dealing  with  the  plant-feeder. 

We  have  not  taken  time  to  determine  these  secondary  parasites 
specifically,  but  j^ive  a  little  table  showing  the  number  of  species  con- 
cerned, mentioning  them  only  by  their  genera: 

SECONDARY  PAKASITES. 

On  Apanteles: 

1.  Hemiteles  sp. 

2.  Elasmus  sp. 

3.  Eupelmus  sp. 

4.  Panstenon  sp. 

5.  Cirrospilus  sp. 

6.  Pteromalua  sp, 

7.  Pteromalvs  sp. 
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)n  Meteorus  hyphantrice: 

1.  Hemitelessp,  (=  1  on  Apanteles). 

2.  Spilochalcis  sp. 

3.  Hemiteles  utilia  Nort. 

4.  Eupelmus  sp.  (»  3  on  Apanteles). 

5.  Hemiteles  sp. 

6.  JPteromalus  sp.  ^=  6  on  Apanteles). 

7.  Pteromalus  &p.  (==  7  on  Apanteles). 

Apanteles). 


The  Tblbngmus  Egg-parasite.— A  single  egg  of  H.  cttnea  is  a 
ery  small  affair,  yet  it  is  lar^e  enough  to  be  a  world  for  this  little 
arasite,  which  undergoes  all  its  transformations  within  it,  >  and 
nds  there  all  the  food  and  lodgment  required  for  the  short  period 
f  its  life.  In  several  instances  oatches  of  eggs  of  this  moth  were 
arasitized.  and  instead  of  producing  young  caterpillars  they  brought 
>rth  the  tiny  insects  of  this  species.  The  batches  of  parasitized 
^gs  were  found  July  27  upon  the  leaves  of  Sunflower.  Judg- 
ig  from  this  date,  it  was  the  second  brood  of  moths  which  had  de- 
osited  them.  There  can  be  no  doubt,  however,  that  eggs  produced 
y  moths  emerging  from  their  cocoons  in  early  i^ring  had  been  para- 
tized  as  well.  The  female  Telenomus  was  also  observed  August 
,  busily  engaged  in  forcing  its  ovipositor  into  the  eggs  and  ovipos- 
ing  therein.  The  female  insect  is  so  very  intent  upon  its  work  that 
.  is  not  easily  disturbed,  and  one  can  pluck  a  leaf  and  apply  a  lens 
ithout  scaring  it  away.  The  eggs  soon  hatch  inside  the  large  egg 
f  the  moth,  and  the  larvse  produced  soon  consume  the  contents, 
his  egg-parasite  is  a  very  useful  friend,  nipping  the  evil  in  the  bud, 
)  to  speak. 
This  parasite  is  new,  and  may  be  characterized  as  follows : 

Tbijenomus  BiFmus  n.  sp.  ^  9  • — ^Average  length,  0.75"*"*;  average  expanse,  1.7"^. 
Dior  of  body,  black  throughout.  Head  tm'ee  times  as  broad  as  long  when  seen  from 
)OTe;  face,  especially  in  the  middle,  lustrous  and  without  sculpture;  vertex  polished 
id  without  a  carina  behind  lateral  ocelli;  antennae  black,  except  bulla,  which  is 
mej-yellow,  11-jointed,  joints  2  and  8  subequal  in  length.  Thorax:  Mesonotum 
$iy  delicately  punctulate  and  furnished  with  a  moderately  dense,  fine,  whitish 
le;  no  ptarapsidal  sutures;  legs  yellow,  except  coxsb,  femora,  and  last  joints  of  all 
rsi,  which  are  black  or  blackish;  tibial  spur  of  front  legs  bifid  when  seen  under  a 
gh  power,  and  corresponding  first  tarsal  joint  furnished  with  a  fine  and  strong 
imb  of  bristles;  fore  wmgs  with  11  costal  bristles  and  with  8  cells  visible  in  stignuu 
ub.  Abdomen  with  the  second  segment  striate  only  at  base. 
Described  from  6  $ ,  2  ,^ ,  bred  July  27,  1886,  from  eggs  of  Hjiphantria  eunea  ed- 
ited in  the  District  of  Columbia. 

This  species  belongs  nearest  to  T.  phalcenarum  Nees,  of  Europe, 
hich  has  been  bred  from  the  eggs  of  Porthesia  chrysorrhea  oy 
Tachtl,  from  eggs  of  Panolis  piniperda  by  Nordlinjc^er,  and  from 
fgs  of  antmknown  Noctuid  on  the  leaves  otJSsculus  hippocastanum 
f  Mayr.  (See  Mayr,  "  Ueber  die  Schlupfwespengaltung  Teleno- 
us"  Verb.  d.  k.-k.  zool.  Ges.,  Wien,  1879,  p.  709.) 
The  Meteorus  Parasite  of  the  Web-worm  (rlate  X,  fig.  4.)— 
bis  parasite  has  performed  very  good  service  durmg  the  caterpillar 
ague,  and  has  done  much  to  check  any  further  increase  of  the  W  eb- 


532  BEPOBT  OF  THE  COMMISSIONER  OF  AGBICULTUBE. 

worm.  During  the  earlier  pa,Tt  of  the  summer  this  insect  was  not  very 
numerous,  but  sufficient  proofs  in  form  of  empty  cocoons  were  ob- 
served to  indicate  at  least  one  earlier  brood.  Towards  the  end  of  Sep- 
tember, and  as  late  as  the  15th  of  October,  very  numerous  cocoons  of 
a  sefcond  brood  were  formed;  they  could  be  found  in  all  situations  to 
wMch  the  caterpillar  itself  had  access.  But  the  great  majority  of 
them  were  suspended  from  the  trunks*  and  branches  of  trees,  and 
chiefly  from  near  the  base  of  the  trunk.  Each  represents  the  death 
of  one  nearly  full-grown  caterpillar,  since  the  latter  harbors  but  one 
larva  of  the  parasite.  A  careful  watch  was  kept  to  see  how  snch 
a  suspended  cocoon  was  formed,  but  in  vain.  Once  a  larva  had  just 
started  to  make  a  cocoon,  but  became  detached,  and  dropped  out  of 
the  orifice  and  commenced  a  new  one.  The  larva,  suspenaed  by  the 
mandibles,  evidently  spins  at  first  loose,  irregular,  horizontal  loope 
around  its  body,  imtil  a  loose  cradle  is  formed.  The  silk  secreted  for 
this  purpose  hardens  very  rapidly  when  exposed  to  the  air.  When 
secure  inside  this  cradle  it  lets  go  its  hold  with  the  mandibles,  and 
finishes  tne  soft  inside  cocoon  in  the  usual  manner.  If  the  larva  has 
dropped  to  the  ground,  it  still  makes  an  outer  loose  cocoon,  but  the 
silken  threads  are  thicker  and  much  more  irregular.  In  cocoons 
made  during  a  high  wind,  the  threads  that  suspend  them  are  much 
longer,  reacning  sometimes  the  length  of  4  inches;  the  more  normal 
length  varies  from  1^  to  2  inches. 

To  find  out  the  length  of  time  which  this  insect  occupies  in  matur- 
ing inside  the  cocoon  44  freshly  made  cocoons  were  put  in  a  glass  jar. 
With  remarkable  regularity,  out  ten  days  were  consumed  by  the  in- 
sect in  changing  from  the  larval  to  the  winged  form.  The  winged 
Meteorus  issues  through  a  perfectly  round  hole  at  the  lower  end  of 
the  cocoon  by  gnawing  off  and  detaching  a  snugly  fitting  cap.  The 
several  secondary  parasites  of  the  Meteorus  which  we  have  men- 
tioned all  leave  tne  cocoon  of  their  host  by  smaller  holes  cut  through 
the  sides.  Mo3t  of  the  adult  Meteorus  had  issued  by  the  1st  of  No- 
vember; but  it  is  possible  that  some  may  remain  in  their  cocoons  until 
spring. 

In  order  to  obtain  the  proportion  between  the  Meteorus  raised  from 
cocoons  and  its  parasites  (i.  e.,  secondary  parasites  of  HyphantriaX 
450  cocoons  were  confined  in  a  glass  jar  the  latter  part  of  September. 
Up  to  the  first  week  in  November  only  70  specimens  were  bred  from 
these  cocoons,  the  rest  giving  out  secondary  parasites,  which  con- 
tinued to  issue  up  to  date  of  writing  (December  20, 1886).  Thus  only 
16  per  cent,  of  the  cocoons  produced  the  primary,  while  84  per  cent 
produced  secondary  parasites.  The  insect  is  new,  and  we  suomit  the 
following  description: — 

Mkteobus  hypbamtri je  n.  sp. — 9  •  Length,  5"^™ ;  expanse,  1 1*""*.  Comes  nearest 
to  Meteorus  communis  Cress. ,  oeing,  however,  a  larger  species.  Its  cocoons  are  also 
larger  and  of  a  darker  yellow-brown  in  color.  General  color,  honey-y^ow.  The 
irre^lar  reticulation  of  the  metanotum  shows  less  tendency  to  arrange  itself  in 
lon^tudinal  carinas,  particularly  into  one  median  and  two  sublateral.  The  fine  loi^p- 
tudmal  impressed  aciculations  of  the  first  abdominal  segment  are  nearly  parcel  in 
hyphantHce,  while  in  communis  the  middle  ones  conver^  strongly  towards  the 
center  behind.  The  general  color  is.  as  in  communis,  yellowish-ferruginous  or  honey- 
yellow.  In  general,  hyphantrice  has  more  dark  markings  than  com,mun\s.  The 
antennsB  are  dusky  at  Up;  the  mandibles  are  brown  at  tip;  the  mesoscutum  has  two 
nearly  black  patches  at  sides  and  often  a  dusky  stripe  down  middle;  the  metanotum' 
is  usually  entirely  dark,  as  is  also  the  first  joint  of  the  abdomen  above;  the  re$t  of 
the  abdomen  has  two  larger  or  smaUer  dark  spots  on  each  side;  the  sheaths  of  the 

^Jh  OQeiostonce  only,  the  cocoon  ot  ^ilaia-^^ASOfii^  waa  found  inside  that  of  its  host 
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mpodtor  are  dark,  especially  at  base,  and  the  ovipositor  itself  is  honey-yellow,  the 
legs  are  all  honey-yellow  except  the  tips  of  the  hind  tibiaa,  which  are  dark. 

^ . — Resembles  the  female,  with  the  usual  structural  differences.  Varies  consid- 
srably  in  color,  some  specimens  being  almost  immaculate,  while  others  are  marked 
ike  uie  female.  Wing  venation  in  both  sexes  varies  in  no  way  from  that  of  com- 
immw,  and  but  slightly  from  that  in  other  species  of  the  genus;  in  that  the  second 
lufamajrginalcell  is  subquadrate,  broadening  slightly  posteriorly,  and  in  the  first  trans- 
verse cubital  nervure  being  confluent  with  the  recurrent  nervure. 

Described  from  18  9 ,  9  (^  specimens,  all  bred  in  District  of  Columbia  from  cocoons 
x>Uected  near  remains  of  larved  of  Hyphantria  cunea. 

The  Microgaster  Parasite  op  the  Web-worm. — This  insect 
was  about  as  numerous  as  the  Meteorus,  and  did  equally  good  serv- 
ice in  preventing  a  further  increase  of  the  caterpillars.  It  appeared 
Bomewiat  earlier  in  the  season,  and  had  killed  only  half -grown  cater- 
pillars. From  the  numerous  old  and  empty  cocoons  in  early  summer 
it  was  plainly  seen  that  a  first  brood  had  been  quite  numerous,  and 
that  from  these  cocoons  mainly  Apanteles  had  been  bred,  and  not,  as 
during  the  autumn,  mostly  secondary  parasites.  The  white  silky 
cocoon  is  formed  almost  under  the  middle  of  a  half -grown  caterpil- 
lar, and  is  fastened  securely  to  the  object  its  host  happened  to  rest 
upon,  and  but  slightly  to  the  host  itself,  which  is  readily  carried  to 
the  ground  by  wind  and  rain,  and  can  therefore  only  be  in  position 
in  the  more  sheltered  places,  such  as  cracks  and  fissures  of  tne  bark 
of  trees.  But  one  Apanteles  is  found  in  a  caterpillar,  so  that  each 
white  cocoon  indicates,  like  a  tombstone,  the  deatn  of  a  victim.  In 
some  places,  and  notably  upon  the  trunks  of  poplars,  these  cocoons 
were  so  numerous  as  to  attract  attention;  it  seemed  as  if  the  trunk 
had  been  sprinkled  with  whitewash.  But  notwithstanding  such  vast 
numbers,  but  two  si)ecimens  of  the  architects  of  these  neat  cocoons 
were  raised;  all  the  rest  had  been  parasitized  by  secondary  parasites. 
It  is  barely  possible,  however,  that  some  si)ecimens  may  hibernate  in 
their  cocoons,  since  numbers  of  them  have  as  yet  (December  20, 1886) 
not  revealed  any  insects.  The  winged  Apanteles  leaves  the  cocoon 
by  a  perfectly  round  orifice  in  the  front,  by  cutting  oflf  a  little  lid, 
which  faUs  to  the  ground.  Its  parasites,  however,  leave  by  small 
holes  cut  through  the  sides.  These  secondary  parasites  were  very 
common  late  in  September  and  early  in  October,  and  busily  engaged 
in  inserting  their  ovipositors  through  the  tough  cocoon  into  their 
victim  within.  It  seems  as  if  the  cocoons  formed  early  in  the  season 
were  on  an  average  a  little  smaller  than  those  formed  later. 

The  cocoons  of  this  Apanteles  are  of  a  uniform  white  color,  but  ex- 
ceptionally a  distinctly  yellowish  cocoon  is  found.  From  these  yel- 
low cocoons  nothing  has  so  far  been  bred,  but  since,  as  we  have  else- 
where shown,*  the  color  of  the  cocoon  may  vary  in  the  same  species, 
it  is  probable  that  the  variation  here  referred  to  is  not  specific. 

Not  quite  one-half  of  1  per  cent  of  these  cocoons  produced  tiie  in- 
sect belonging  to  it;  99  per  cent  produced  secondary  parasites. 

Apantbi^s  hyphantria,  n.  sp. —  9 .  Length,  S™".  Cloee  to  Apanteles  stylina, 
Say,  with  which  it  may  be  compared.  Differs  as  follows:  Mesonotum  without  the 
faint  median  carina  or  polished  posterior  margin;  scutellmn  not  polished;  first 
abdominal  segment  about  as  broad  as  long,  with  a  quite  distinct  median  carina,  the 
apex  of  which  is  polished,  and  its  posterior  margin  In-oadly  bilobed.  In  A,  xylina 
tne  first  abdominal  segment  is  ratner  slender,  and  longer  than  wide,  without  dis- 
tinct carina  and  with  tne  apex  almost  straight.  A  quite  distinct  carina  on  the  sec- 
ond segment,  wanting  in  xylina.    Third  abdominal  segment  coarsely  pitted  at  base, 

*  Notes  on  North  American  Microgasters,  &c.,  TnsuL  Saint  Louis  Acad.  Sciences, 
YoL  4,  author's  separate  copy,  p.  ?• 
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thd  Test  quite  distinctly  shagreened;  in  xylina  the  basal  ponctoation  is  less  pro- 
nounced and  the  rest  dT  the  segment  smooth.  All  coxsb  black  (in  xyHna  the  apical 
half  of  lower  edge  of  posterior  coxsb  is  reddish);  the  first  joint  of  metatarsi  per- 
COTtibly  stouter  than  the  other  joints  (almost  like  the  other  joints  in  xylina).  Coockol 
white  and  single  (in  xylina  the  cocoons  are  enclosed  in  wooly  masses). 
Described  from  two  9  specimens. 

The  Limneria  Parasite  op  the  Web-worm. — In  addition  to  the 
two  Hymenopterous  parasites  treated  of,  a  third  one  has  been  very 
numerous,  and  has  done  much  good  in  reducing  the  numbers  of  cat- 
erpillars. This,  an  Ichneumonid,  and  a  much  larger  insec^  does  not 
form  an  exposed  cocoon  like  that  of  the  other  parasites  described. 
Yet  a  little  attention  will  soon  reveal  large  numbers  of  them.  Upon 
the  trunks  of  various  trees,  but  chiefly  upon  those  of  the  Poplar 
and  Sugar  Maple,  small  colonics  of  caterpillars,  varying  in  number 
from  4  W)  12,  could  be  observed,  which  did  not  show  any  signs  of  Ufa 
When  removed  from  the  tree  they  appeared  contracted,  all  of  the 
same  size,  and  pale  or  almost  white.  A  closer  insuection  would  re- 
veal the  fact  that  theposterior  portion  of  the  caterpillar  had  shrunken 
away  te  almost  nothing,  whilst  the  rest  was  somewhat  inflated,  and 
covered  with  an  unchanged,  but  bleached  skin,  retaining  all  the  hairs 
in  their  normal  position.  Opening  one  of  these  inflated  skins,  a  long, 
cylindrical,  brown  cocoon  would  be  exposed;  this  is  the  cocoon  of  the 
L/imneria  under  consideration.  As  numbers  of  such  inflated  skins 
would  always  occur  together,  it  was  clearly  seen  that  the  same  parent 
Limneria  had  oviposited  in  all  of  them.  Most  of  the  cocoons  were 
found  in  depressions  of  the  rough  bark,  or  other  protected  places. 
Single  ones  were  but  rarely  met  with.  The  Hyphantria  larvce  in  dy- 
ing had  very  securely  fastened  all  their  legs  into  the  crevices  of  the 
bark,  so  tha£  neither  wind  nor  rain  could  easily  dislodge  them.  Only 
half -grown  caterpillars  had  thus  been  killed.  Many  of  these  inflated 
skins  showed  in  the  early  part  of  October  a  large  hole  of  exit  in  their 

?38terior  and  dorsal  ends,  from  which  the  Ichneumons  had  escaped, 
rying  to  obtain  winged  specimens  of  this  parasite,  140  of  these  co- 
coons— ^and  only  such  as  wete  not  perforated  in  any  way — were  col- 
lected and  put  in  a  glass  jar.  Only  a  single  female  was  produced 
from  all  up  to  time  of  writing,  whilst  very  laxge  numbers  of  second- 
ary parasites  issued  from  October  11  to  November  20,  and  doubtless 
others  will  appear  during  the  spring  of  1887,  because  some  of  these 
inflated  skins  show  as  yet  no  holes  of  exit. 

This  parasite  is,  according  to  Mr.  Cresson,  unnamed  in  the  Phila- 
delphia collection,  and,  after  close  study  of  all  accessible  descriptions, 
we  nave  decided  that  it  should  be  placed,  temporarily  at  least,  with 
Provancher's  Limneria  pallipes.  The  specimens  which  we  hare 
bred  correspond  with  his  variety,  in  which  the  four  anterior  femora 
are  piftle  red.  The  species  is  not  unlike  L.  lophyri  Riley,  which  we 
described  in  our  Ninth  Missouri  Entomological  Report  from  a  large 
series  of  specimens  bred  from  the  larves  of  Abbott's  White  Pine 
Worm  {Lophyrus  abbottii),  but  is  smaUer  and  has  certain  colora- 
tional  differences. 

The  Tachina  Parasite  op  the  Web- worm. — The  parasites  of  fll 
textor  described  so  far  belong  to  the  order  Hymenopteray  which  fur- 
nishes the  greatest  number  of  them;  but  the  fly  now  to  be  treated  is 
fullv  as  useful  as  any  of  the  others.  We  have  not  named  and  de- 
aoribed  this  species^  on  accoimt  of  the  fact  l^at  the  family  to  which 
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1^  has  not  been  worked  up  and  because  the  characters  are  not 

aaerstood. 

tina  flies  are  very  easily  overlooked,  because  they  resemble 

lOuse-flies  both  in  appearance  and  flight,  and  their  presence 

doors  is  not  usually  noticed  on  that  account.    Yet  they  play 

important  role,  living  as  they  do  in  their  larval  state  entirely 

cts.    During  the  caterpillar  plague  such  flies  were  often  seen 

repeatedly  at  an  intended  victim,  buzz  about  it,  and  quickly 
ear.  If  the  caterpillar  thus  attacked  was  investigated,  from  1 
Ho widi- white,  ovoid,  polished,  and  tough  eggs  would  be  found 
J  fastened  upon  its  neck,  or  on  some  spot  where  they  could 
4ily  be  removed.  These  eggs  are  glued  so  tightly  to  the  skin 
caterpillar  that  they  cannot  easily  be  removed.  Sometimes  as 
as  7  eggs  could  be  counted  upon  a  sins^le  caterpillar,  show- 
aulty  instinct  of  the  fly  or  flies,  because  the  victim  is  not  large 
1  to  furnish  food  for  so  many  voracious  maggots.  If  the  vic- 
ppens  to  be  near  a  molt,  it  casts  its  skin  witn  the  eggs,  and  es- 
i  slow  but  sure  death.  ]But  usually  the  eggs  hatch  so  soon,  that 
tall  maggots  have  time  to  enter  the  body  of  the  caterpillar, 
they  soon  reach  their  full  growth,  after  which  they  force  their 
trough  the  skin  and  drop  to  the  groiind,  into  which  they  enter, 
nk  into  a  brown,  tunlike  object  (known  technically  as  the  co-^ 
)  pupa),  which  contains  the  true  pupa.  The  caterpillar,  tor- 
i  by  enemies  feeding  within  it,  stops  feeding,  ana  wanders 
for  a  long  time  until  it  dies.  As  a  rule,  not  more  than  two 
»ts  of  this  fly  mature  in  their  host,  and  generally  but  one.  The 
illar  attacked  by  a  Tachina  fly  is  always  either  fully  grown  or 

so. 
lina  flies  abounded  during  the  whole  term  of  the  prevalence 

caterpillwrs,  but  it  is  impossible  to  state  positively  whether 
rere  all  bred  from  them  or  not,  since  the  many  species  of  this 
of  flies  resemble  each  other  so  closely,  that  a  very  scrutinisdng 
Lgation  would  have  been  necessary  to  settle  such  a  question, 
lere  is  no  doubt  that  they  were  very  numerous  during  the  sum- 
Some  maggots  obtainea  from  caterpillars  kept  for  this  pur- 

I  breeding  jars  changed  to  flies  in  six  days,  others  appeared  in 
r-three  days,  and  stifl  others,  obtained  at  about  the  same  time, 

II  under  ground,  where  they  will  hibernate.    The  maggots  of 
flies  do  not,  however,  always  enter  the  ground,  as  some  were 

inside  cocoons  made  by  caterpillars  among  rubbish  above 

BEHEDIES. 

TNiNG  AND  Burning. — The  old  and  well-tried  remedies  of  prun- 
buming,  or  pruning  and  burning,  will  answer  every  purpose 
\i  this  insect  m  ordinary  seasons,  where  it  is  thoroughly  done 
j^r  a  whole  neighborhood.  It  must,  however,  be  done  upon  the 
ppearance  of  tne  webs  on  the  trees,  and  not,  as  was  done  by 
irking  Commission  of  this  city  last  season,  after  the  first  brood 
•ms  had  attained  their  full  growth  and  many  had  already  trans- 
d  to  T)up8B.  The  nests  at  that  time  had  assumed  large  propor- 
and  their  removal  entire  injured  the  appearance  of  many  young 
Then,  too,  they  were  piled  upon  an  open  wagon,  wnich  was 
ed  for  many  hours  aroimd  the  streets,  permitting  a  large  pro- 
n  of  the  worms  to  escape, 
the  first  appearance  of  the  webs,  which  should  be  looked  for 


\ 
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with  care,  they  should  be  cut  off  or  burned  off;  and  if  cut  off,  they 
should  be  burned  at  once.  The  **tree-pruners/'  manufactured  for 
the  trade  and  well  known  to  all  gardeners,  answer  the  purpose  ad- 
mirably. 

The  customary  method  of  burning  the  nests  is  by  means  of  rags 
saturated  with  kerosene  or  coal  tar  and  fastened  to  the  tip  of  a  long 
pole.  An  old  sponge  has  been  substituted  to  advant^e  for  the  rags, 
but  probably  the  best  substitute  for  this  purpose  is  a  piece  of  porous 
brick.  In  a  pointed  communication  published  in  the  Evening  Star 
of  August  21,  Major  Key.  a^ent  of  the  Humane  Society,  thus  de- 
scribes the  making  of  a  "  orick-tor ch :  '^  "  Take  a  piece  of  soft  brick, 
commonly  termed  salmon  brick,  trim  it  to  an  eg^  shape;  then  take 
two  soft  wires,  cross  them  over  this  brick,  wrapping  tiiem  together 
around  the  opposite  side  so  as  to  firmly  secure  it;  now  tie  this  end  to 
a  long  stick,  such  as  the  boys  gjet  at  the  planing-mills,  by  wrapping 
around  it;  then  soak  the  brick  in  coal-oil,  light  it  with  a  match,  and 
you  are  armed  with  the  best  and  cheapest  weapon  known  to  science. 
Holding  this  brick  torch  under  the  nests  of  caterpillars  will  precipi- 
tate to  the  sidewalk  all  the  worms  on  one  or  two  trees  at  least  from 
one  soaking  of  the  brick,  and  it  can  be  repeated  as  often  as  necessary. 
Then  use  a  broom  to  roll  them  under  it,  and  the  work  will  be  done, 
the  controversy  ended,  and  the  trees  saved." 

A  little  thorough  work  with  a  simple  torch  like  this,  at  the  right 
time^  will  in  nearly  every  case  obviate  the  necessity  of  the  more  ex- 

Eensive  remedies  later  in  the  season,  when  the  worms  of  the  first 
rood  have  grown  larger,  or  when  the  second  brood  has  appeared. 

Mulching. — After  a  bad  caterpillar  year  a  little  judicious  raking 
together  of  leaves  and  rubbish  around  the  trunks  of  trees  which  have 
been  infested,  at  the  time  when  the  worms  of  the  second  brood  are 
about  full-grown  and  before  they  commence  to  wander,  will  result  in 
the  confinement  of  a  large  proportion  of  the  pupsB  to  these  limited 
spaces,  where,  with  a  little  hot  water  or  a  match,  they  can  readily  be 
qfestroyed  during  the  winter.  Many  of  the  caterpillars  of  course 
reach  the  ground  by  dropping  ijurposely  or  falling  accidentally  from 
the  branches,  but  tne  great  majority  descend  by  the  trunk,  and  find- 
ing the  convenient  shelter  for  pupation  ready  at  the  foot  of  the  tree, 
go  no  farther.  This  has  been  tested  on  the  Department  grounds  the 
past  season,  and  is  mentioned  as  a  method  of  riddance  supplementary 
only  to  others. 

Arsenical  Poisons. — It  is  seldom,  however,  that  individuals,  and 
still  more  rarely  that  corporations,  can  be  brought  to  the  use  of  reme- 
dies until  damage  is  plain,  and  when  this  time  comes  nothing  is  bet- 
ter than  the  application  of  some  one  of  the  arsenical  mixtures.  We 
have  already  treated  of  the  methods  for  applying  such  mixtures  to 
shade  trees  on  a  large  scale  in  our  report  as  Entomologist  to  the  De- 
partment for  1883,  and  in  Bulletin  6  of  this  division,  in  both  cases 
in  connection  with  the  treatment  of  the  Imported  Elm  Leaf -beetle 
{Oaleruca  xanthomelcena). 

The  most  economical  and  convenient  ap^ratus  consists  of  a  laree 
barrel,  provided  with  a  force-pump  and  mixer,  mounted  on  an  orai- 
nary  cart.  A  long  hose,  a  metallic  pipe,  and  a  cyclone  nozzle,  ar- 
ranged for  elevation  by  means  of  a  bamboo  pole,  complete  the  outfit. 

Detailed  descriptions  of  the  apparatus  having  already  appeared  in 
the  reports  just  mentioned,  it  is  unnecessary  to  repeat  them  here. 

A'  somewnat  similar  apparatus  is  used  m  the  California  orange 
groves  against  the  Cottony  Cuahionnsoalei  and  is  illustrated  in  opera- 
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tion  on  Plate. V. .  In  this  case  a  tank  made  especially  for  the  purpose 
is  mounted  in  the  high  wagon-box  and  secured  by  cleats,  and  sup- 

Sorts  a  small  hose-reeL  The  so-called  **San  Jos^  nozzle  ^^  (a  direct- 
ischarge  nozzle)  is  used.  A  feature  of  the  illustration  is  the  long, 
portable  ladder,  which  can  be  handled  by  one  man.  Such  an  appa- 
ratus as  this  would  be  well  adapted  for  use  against  the  Web- worm. 
It  could  be  readily  constructed  and  kept  for  years  by  the  parking 
authorities  of  any  city  liable  to  the  attacks  of  this  or  other  leaf -eat- 
ing shade-tree  pests. 

In  the  use  of  arsenical  poisons  a  number  of  points  were  brought 
out  by  the  series  of  experiments  upon  the  Elm  Eeaf -beetle  which  are 
important,  and  which  may  be  briefly  adverted  to  here: 

Certain  trees  are  more  susceptible  to  the  corrosive  effects  of  the 
arsenic  than  others.  The  1883  experiments  were  confined  to  Elms, 
and  we  have  no  reliable  data  as  to  the  relative  susceptibility  of  other 
shade  trees;  so  that  we  can  simply  mention  the  probability  that  those 
trees  which  are  most  liked  by  worms  are  more  apt  to  be  affected  by 
the  poison  than  trees  which  are  distasteful  to  the  worms. 

'^After  each  rain  the  poison  takes  a  new  effect  upon  the  plant  and 
the  pest,  which  indicates  that  the  poison  is  absorbed  more  or  is  more 
active  when  wet,  and  that  it  acts  by  dehydrating  thereafter.  Where 
the  tree  is  too  stronglv  poisoned  each  rain  causes  a  new  lot  of  leaves 
to  become  discolored  by  the  poison  or  to  fall.  On  some  of  the 'trees 
the  discoloration  appears  in  brown  dead  blotches  on  the  foliage, 
chiefly  about  the  gnawed  places  and  margins,  while  in  other  instances 
many  of  the  leaves  turn  yellow,  and  otners  fall  without  change  of 
color.     ♦    ♦    ♦ 

"The  poison  not  only  produces  the  local  effects  from  contact  with 
the  parts  touched  by  it,  but  following  this  there  appears  a  more  gen- 
eral effect,  manifested  in  that  all  the  foliage  appears  to  lose,  to  some 
extent,  its  freshness  and  vitality.  This  seconoary  influence  is  proba- 
bly from  poisoning  of  the  sap  m  a  moderate  degree.  When  this  is 
once  observable  no  leaf -eater  thrives  upon  the  foliage.  Slight  over- 
poisoning  seems  to  have  a  tonic  or  invigorating  effect  on  the  trees." 

In  the  case  of  the  Elm  Leaf -beetle  it  was  found  that  a  preventive 
application  of  the  poison  was  valuable.  It  was  made  while  the  eg^ 
were  being  deposited  and  before  the  young  larvee  were  hatched,  in 
order  to  prevent  the  worms  from  getting  a  start.  It  had  the  addi- 
tional advantage  of  injuring  the  tree  less  than  when  applied  later  in 
the  season,  as  the  caustic  effect  of  the  poison  is  greater  when  it  comes 
in  contact  with  the  sap  at  the  gnawed  edges  and  surfaces  of  the 
leaves. 

It  was  found  advisable  in  1883  to  mix  a  certain  amount  of  flour 
with  the  Paris  green  or  London  purple  used,  in  order  to  render  the 
mixture  adhesive  to  the  leaves.  Three  quarts  of  flour  were  used  to 
the  barrel  (40  gallons)  of  water.  Where  London  purple  was  used  it 
was  noted  that  the  minimum  amount  per  barrel  of  water  was  one- 
fourth  of  a  pound  and  the  maximum  three-fourths  of  a  pound.  Less 
than  the  minimum  did  not  kill  the  larvae  and  more  than  the  maxi- 
mum injured  the  foliage.  Three-eighths  of  a  pound  was  recom- 
mended. With  Paris  green  the  quantity  was  somewhat  greater, 
ranging  from  a  minimum  of  one-half  of  a  pound  to  a  maximum  of 
one  pound. 

In  mixing  the  poison,  flour  and  water,  a  large  galvanized  iron  fun- 
nel of  thirteen  quarts  capacity,  having  a  cross  septum  of  flne  wire 
gauze,  and  having  also  vertical  sides  and  a  rixa  to  fi^i^  it  tt^xGLXQiO^- 
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ing  on  the  barrel,  was  used.  The  flour  was  first  placed  in  the  funnd 
and  washed  through  the  wire  gauze  with  water.  This  caused  it  to 
diffuse  in  the  water  without  forming  in  lumps.  The  same  process 
was  followed  with  the  London  purple  or  the  Paris  greeji,  according 
to  which  substance  was  to  be  used. 

London  purple  has  the  advantage  over  Paris  green  in  cheapness, 
better  diflEusibility,  and  visibility  upon  the  foliage,  and  experience 
showed  that  the  green  seemed  to  injure  the  foliage  nlore  than  the 
purple. 

It  was  noticed  with  the  Elm  Leaf-beetle  that  the  eflFect  of  a  poison- 
ing was  slow  in  appearing;  good  effects  are  not  expected  before  the 
third  or  fourth  day.  Impatience  which  would  lead  to  a  repoisonin^ 
on  the  second  or  third  day  would  be  apt  to  result  in  the  burning  and 
fall  of  the  leaves. 

Emulsions  of  Kerosene.— We  have  had  occasion  for  the  last  few 
years  to  many  times  recommend  the  use  of  emulsions  of  kerosene 
against  different  injurious  insects.  We  need  not  repeat  the  advan- 
tages of  these  preparations  here,  but  simply  state  that  when  the  Web- 
worms  are  abundant,  a  thorough  spraving  with  a  dilute  emulsion 
will  doubtless  destroy  the  majority  or  them.  On  account  of  oilr 
absence  last  summer  no  experiments  were  made  upon  the  effect  of 
applying  such  an  emulsion  upon  the  foliage  of  l^e  commoner  shade 
trees,  but  the  result  of  experiments  detailea  in  Bulletin  No.  11  of  the 
Division  would  augur  the  destruction  of  the  worms.  These  experi- 
ments (made  by  Mr.  Webster  at  La  Fayette,  Ind. )  were  not  performed 
upon  this  species,  however,  but  upon  the  somewhat  similar  larvffi  of 
Uteris  rapoB  and  Datana  minisira.  Colonel  Bowles,  as  we  shall 
soon  show,  rejected  the  emulsion  of  soap  and  kerosene  as  not  effective 
against  the  worms  when  reduced  so  as  not  to  injure  the  plants;  but, 
as  he  has  not  given  us  the  details  of  the  experiments,  we  still  con- 
sider the  matter  open  to  proof.  The  formulae  for  several  emulsions 
are  gjiven  in  the  article  on  the  Cottony  Cushion-scale  ilceryapur* 
chasi).  One  of  the  most  serviceable  is  that  which  we  call  the  **  Hub- 
bard formula,"  and  which  was  used  most  extensively  by  Mr.  Hub^ 
bard  in  his  work  on  the  scale  insects  of  the  Grange,  and  which  has 
been  repeatedly  given  in  the  publications  of  the  Division. 

Naphtha.— Some  experiments  were  undertaken  in  the.  height  of 
the  Web- worm  season  by  Col.  John  Bowles,  of  Washington,  which  pos* 
sess  a  certain  interest  on  account  of  the  substance  used  and  on  account 
of  the  manner  of  its  application.  It  is,  however,  more  expensive 
than  the  arsenical  poisons  and  the  kerosene  emulsions,  and  the  spray 
from  the  atomizer  is  not  so  far-reaching  as  from  the  force-pump  and 
cyclone  nozzle.  We  append  Colonel  Bowleses  condensed  account  of 
his  experiments,  with  the  remark  4hat  the  experiments  with  the  oil 
doubtless  failed  of  satisfactory  results  because  of  imperfect  emrdsif y- 
ing  and  application: 

In  accordance  with  your  request  I  send  herewith  a  concise  statement  of  experi- 
ments made  by  myself  in  exterminating  caterpillars,  web-worms,  &c. ,  which  destroy 
the  beautiful  foliage  of  our  shade  trees. 

My  experiment  commenced  with  an  effort  to  save  the  shrubbery  of  my  yard  and' 
^urden  from  the  rapacious  caterpillars  that  seem  almost  to  germmate  in  the  poplar 
frees,  one  of  which  stood  in  our  front  ^ard.  After  denuding  this  tree  and  literaDy 
raising  an  army  of  conq^uest  and  inyasion,  they  broke  camp  and  set  forth  as  a  huge 
foraging  party,  consummg  eyerything  in  their  way,  saye  the  rough  bark  of  the  trees 
and  the  fences. 

I  opposed  them  first  with  kerosene  oil,  which  was  equally  fatal  to  the  plants  and 
WormB. 
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Tlien  a  simple  emulsion  of  soap  in  jMroportion  of  1  to  4  was  made  with  the  oil  and 
finally  abandoned,  not  being  effective  against  the  worms  when  reduced  so  as  not  to 
injure  the  plants. ' 

lighter  oils  of  the  same  character  were  resorted  to  and  applied  with  a  spray.  This 
kiU^  the  vermin,  yet  injured  the  plant.  Still  lighter  oils  were  used,  but,  when 
sprayed  on,  the  foliage  was  materially  injured.  .  A  vaporizer  b^  means  of  compressed 
air  was  substituted  for  the  spray,  and  with  use  of  very  light  oil  or  naptha,  known  in 
oonuneroe  as  88,  in  half  a  second  froze  the  worm  and  plant  aUke,  with  this  differ- 
ence, that  in  ten  or  fifteen  minutes  the  vermin  revived,  but  the  tender  leaves  and 
twigs  wilted  and  turned  black  as  though  struck  by  Jack  Frost  in  January. 

l^e  grade  of  oil  was  reduced  until  the  proper  gravity  of,  say,  77  was  found  to  kill 
the  vermin  and  still  leave  the  plant  essentiaUv  unharmed. 

The  mechanical  devices  for  vaporizing  the  ou  and  applying  it  to  the  upper  branches 
of  trees  and  shrubbeiy  alike,  as  demonstsrated  to  the  Commissioners  of  the  District 
some  time  since,  and  to  which  you  kindly  refer,  have  been  since  perfected,  and  so 
reduced  in  cost  as  to  make  the  management  easy  by  any  common  day  laborer  and 
the  whole  cost  within  the  reach  of  all  interested,  whilst  the  oil  costs  less  than  10 
cents  per  gallon. 

JOIVIWOEKS. 

Order  HtHENOPTSBA ;  FamUy  Chalcidid^. 

THE  COMMON  JOINT  WORM. 

{Isosoma  hordei,  Harr.) 

This  old  and  well-known  species  has  for  the  past  few  years  been 
increasing  in  numbers  and  importance  in  certain  sections  of  the  coun- 
try, while  for  a  number  of  years  previously  it  had  been  almost  lost 
Bight  of.  Since  1881  its  work  has  been  qmte  noticeable  inportions 
of  Lomsa,  Albemarle,  Goochland,  Orange,  and  Fluvanna  Uounties. 
Virginia,  or,  in  other  words,  in  just  the  locality  where  it  was  observed 
and  studied  thirty-five  years  ago  by  F.  Q.  Rufl&n,  Professor  Cabell, 
and  Mr.  Rives.  Through  the  courtesy  of  Mr.  F.  C.  Brooke,  of  Cuckoo, 
Louisa  County,  we  have  been  kept  informed  of  the  progress  of  the 
pest  and  have  been  supplied  with  specimens  from  time  to  time. 

In  June,  1885,  wishing  to  learn  definitely  the  state  of  affairs  in  this 
section,  and  more  particularly  on  Mr.  Brooke's  farm,  we  sent  one  of  our 
assistants,  Mr.  Pergande,  accompanied  by  Mr.  A.  Stewart,  a  member 
of  the  Entomological  Society  of  Washington,  to  Cuckoo  to  make  a 
few  days'  observations.  The  reports  made  r)y  tnese  gentlemen  showed 
that  the  damage  done  to  the  wheat  crop  by  this  and,  other  wheat  in- 
sects was  very  great.  Mr.  Brooke's  crop  for  1884  averaged  less  than 
5  bushels  to  the  acre,  which  did  not  pay  expenses. 

The  Joint  Worm  was  not  alone  concerned  in  accomplishing  this 
result,  although  an  important  factor.  The  Hessian  Fly  tCecidomyia 
destructor),  the  Wheat  Midge  {Diplosis  tritici),  the  Wheat  Isosoma 
(Isosoma  zritici),  the  Tarnished  Plant-bug  (I/ygus  lineolaris),  and 
quite  a  number  of  other  hemipterous  insects  were  present  in  force, 
and  almost  every  straw  had  been  injured  by  one  or  more  of  these 
species.  In  the  portions  of  the  field  most  injured  the  plants  were 
often  scarcely  a  foot  in  height,  few  in  number,  and  many  were  bent 
near  the  ground,  so  that  frequently  six  or  eight  out  of  a  bunch  of 
twelve  were  prostrate.  The  ears  of  these  straws  were,  however,  bet- 
ter developed  and  fuller  of  sound  ^ain  th^n  those  which  stood  erect. 
On  examination  the  prostrate  stalks  were  found  to  be  badly  infested 
by  Joint  Worms  above  the  first  or  second  joint,  but  almost  entirely 
free  from  Hessian  Fly  and  Wheat  Midge,  while  the  standing  stalka 
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frequently  had  both  of  the  others  in  addition  to  Isosma  tritid  and 
L  hordei.  Of  all  these  the  Wheat  Midge  undoubtedly  did  the  great- 
est and  most  direct  damage,  and  many  ears  were  found  white  and 
blasted  from  its  work.  In  the  most  nourishing  part&  of  the  field, 
where  the  stalks  were  green  and  4  feet  high,  the  Joint  Worm  was 
also  found,  although  liot  in  such  numbers  as  before. 

The  larvsB  of  Isosoma  tritici  were  often  found  in  the  same  stfilk 
with  L  hordeij  often  boring  just  alongside  of  the  galls  of  the  latter. 
/.  hordeiy  however,  were  quite  uniformly  found  just  above  the  first 
or  second  joint,  and  in  such  position  that  the  cutting  of  the  grain 
would  not  disturb  them,  while  L  tritici  was  found  in  all  {>arts  of  the 
stalk  from  near  the  ground  to  above  the  upper  joint. 

In  spite  of  the  great  abundance  of  the  J  oint  Worms  at  this  time 
they  were  less  numerous  than  in  1884,  and  in  1886  they  were  still 
more  reduced  in  numbers,  owing,  in  great  measure,  to  the  prevalence 
of  Chalcid  parasites  in  1885.  Tne  most  abundant  of  these  was  Semi- 
otellus  chalcidiphagus  Walsh,  the  larvae  of  which  were  found  in 
nearly  every  swelling  examined.  The  larvae  of  JEupelmus  allynii 
(French)  were  also  found,  but  in  smaller  numbers. 

A  study  of  the  comparative  injury  done  by  the  four  principal  in- 
sects found  in  this  field  would  rank  them  in  the  following  order: 
Diplosis  tritici,  Cecidomyia  destructor,  Isosoma  tritici,  isosoma 
hordei,  yet  /.  hordei  alone  had  been  complained  of. 

In  parts  of  Ohio,  too,  the  Joint  Worm  has  been  abundant.  Mr. 
Elliot  Luse,  of  Bariy ,  Cuyahoga  Coimty,  writing  under  date  of  May 
4,  1885,  complained  that  the  previous  Fall,  while  threshing,  bits  of 
hard  straw  from  half  an  inch  to  three  inches  in  length  would  come 
through  with  the  wheat.  When  cleaned  with  a  hand-mill  he  would 
get  a  Bushel  of  these  bits  to  20  bushels  of  grain.  The  real  nature  of 
the  small  pieces  was  not  discovered  by  Mr.  Luse  until  spring,  when, 
after  feeding  stock  with  chopped  straw  and  ground  feea  and  making 
them  sick,  the  straw  was  examined  and  the  insects  found  and  sent  t^ 
us  for  determination. 

This  case  formed  the  text  for  an  article  which  we  wrote  for  the 
Rural  New  Yorker  of  June  20,  1885  (vol.  44,  p.  418),  in  which  we 
pointed  out  the  necessity  of  cleaning  with  a  nand-mill  all  wheat 
thrashed  with  a  steam-thrasher  from  infested  straw,  and  of  burning 
not  only  the  galls  thus  separated,  but  also  the  straw  itself,  as  its  loss 
can  be  well  afforded  to  lessen  the  injury  the  ensuing  year. 

Specimens  were  also  received  from  Chagrin  Falls,  a  few  miles  sonth 
from  Barry,  in  October,  1885,  from  Miss  E.  J.  Phillips,  who  stated 
that  the  wneat  straw  had  been  badly  infested  in  that  vicinity  for  tvo 
years  past,  but  that  the  yield  did  not  seem  to  have  been  affected,  as 
she  knew  of  several  fields  which  yielded  30  and  35  bushels  per  acre, 
and  which  were  at  the  same  time  badly  infested.  The  only  trouble 
was  that  the  little  pieces  of  straw  came  through  the  separator  with 
the  wheat. 

Ii^  Central  New  York  the  Joint  Worm  has  also  done  some  damage, 
as  we  learn  from  correspondence  with  Dr.  Lintner,  the  State  ento- 
mologist. Here,  as  in  Ohio,  the  worms  were  often  found  higher  in 
the  stalk  than  was  customarv  in  Virginia.  ^  In  Ohio  this  is  shown 
by  the  fact  that  so  many  galls  were  found  in  the  harvested  straw, 
while  Dr.  Lintner  wi'ites  us  that  his  correspondent  informed  him  that 
the  worms  were  found  **in  every  joint."  From  this  he  argued  that 
it  might  be  Isosoma  tritici,  instead  of  /.  hordei,  but  its  identity 
with  the  latter  speciea  waa  aettlod  by  breeding  the  adults  at  the  Pe- 
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partment  from  straws  received  from  Dr.  Lintner,  who  has  referred 
to  this  matter  publicly  in  the  Country  Gentleman^  vol.  49,  p.  857.* 

In  Michigan  the  same  insect  appeared  in  1884,  working  in  the  same 
way.  In  tne  Rural  New  Yorker  for  May  U,  1885  (vol.  44,  p.  314), 
Prof.  A.  J.  Cook  described  it  in  all  stages  at  some  len^h  under  the 
name  of  "  The  Black  Wheat-stalk  Isosoma"  {Isosomamgrum,  n.  sp.). 
He  stated  that  he  had  received  it  from  Wavne  and  Washtenaw  Coun- 
ties, and  that  at  a  "farmers'  institute"  held  at  Plymouth,  Wayne 
County,  in  January,  he  found  hardly  a  farmer  who  had  not  b»een 
vexed  oy  the  small  pieces  of  straw,  but  that  not  one  had  discovered 
the  cause. 

On  the  appearance  of  Professor  Cook's  article  we  wrote  to  him  for 
specimens,  strongly  suspecting  that  his  new  species  would  turn  out 
to  be  the  Common  Joini;  Worm.  He  kindly  complied  with  bur  re- 
quest, and  our  suspicions  were  at  once  verified,  and,  as  stated  in  our 
article  in  the  Rural  New  Yorker  {loc.  cit),  they  proved  to  be  well- 
marked  examples  of  Fitch's  tritici  form  of  J.  hordei.  Professor 
Cook  is  still,  we  believe,  inclined  to  insist  that  his  species  is  a  good 
one,  but  without  ^oin^  into  the  details  of  our  rather  extensive  cor- 
resx>ondence  with  him  m  this  matter,  we  reassert  the  correctness  of 
our  conclusion  and  pronounce  the  Michigan  insect  to  be  J.  hordei.\ 

In  conclusion  we  may  extract  a  few  facts  from  our  notes  bearing 
on  the  dates  of  transformations  and  the  prevalence  and  habits  of  the 
parasites: 

December  9, 1884. — Eight  straws  which  were  received  from  Louisa 
County,  Virginia,  July  30,  were  examined,  with  the  following  result: 
No.  1.  Two  parasites  had  issued,  and  the  straw  still  contained  three 

Supse  of  Isosoma  and  seven  larvae  of  a  Chalcid  parasite.  No.  2. 
ive  parasites  had  issued,  and  seven  parasitic  larvse  still  remained. 
No.  3.  Ten  parasites  had  issued,  and  one  pupa  of  Isosoma;  one  liv- 
ing and  three  dead  larvee  of  the  parasite  remained.  No.  4.  Two 
parasites  had  issued,  and  six  nupsB  of  Isosoma,  and  one  parasitic 
larva.  No.  5.  One  parasite  haa  issued,  and  three  Isosoma  pupae  and 
four  parasitic  larvae  remained.  No.  6.  Two  parasites  had  issued,  and 
three  pupae  of  Isosoma  and  two  parasitic  larvae  remained.  No.  7. 
Contained  four  Isosoma  pupae  and  three  parasitic  larvae.  No.  8. 
Five  Isosoma  pupae  and  five  parasitic  larvae.  Isosoma  was  found 
only  in  the  pupa  state. 

On  December  17  the  adult  Isosomas  began  to  issue,  and  they  con- 
tinued to  appear  in  small  numbers  through  January,  February, 
March,  an^  April,  issuing  most  abundantly  the  first  week  in  May. 
On  May  28  straws  were  received  from  Louisa  County  which  con- 
tained eggs  nearly  ready  to  hatch. 

The  breeding  of  1885-'86  was  very  similar  to  this,  and  indicates  that 
the  periods  mentioned  are  about  normal.     The  adults  of  both  sexes 

•  In  the  American  Agriculturist  for  December,  1884,  voL  48,  p.  581,  what  is  evi- 
dently the  same  insect  is  treated  as  having  been  received  from  '*  Central  New  York," 
and  which  is  there  determined  as  Isosoma  triticif  a  reproduction  of  our  figure  of  that 
species  being  also  given. 

t  'Ptoteeaor  Cook  later  republished  the  bulk  of  his  first  article  on  the  subject  as 
an  original  contribution  to  the  American  Naturalist  for  September,  1885  (pp.  804- 
806).  Here  he  seems  to  be  in  some  doubt  as  to  the  validity  of  his  species  and  ex- 
preBses  the  opinion  that  it  will  take  time  to  *'  clear  all  this  up,"  and  says :  *'As  spe- 
cies are  only  venerable  varieties  which  by  age  have  been  run  mto  the  mold  of  varia- 
bility, it  really  makes  no  great  difference.  Practically  the  matter  remains  the  same 
in  either  case."  Such  reasoning  would  justify  unlimited  species-making  from  any 
one  species  known  to  be  quite  variable. 
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began  to  issne  in  numbers  from  Virginia  straws  DecMiber  19.  De- 
cember  31  another  large  lot  issued,  as  also  on  January  6,  January  8, 
and  February  1. 

From  our  breedings  it  becomes  doubtful  whether  the  principal 
parasite  of  the  Joint,  Worm  (Semiotellus  chalcidiphagus,  Walsh) 
has  one  or  two  annual  generations.  A  few  specimens  were  swept  in 
the  field  by  Messrs.  Pericfande  and  Stewart  as  early  as  June  13,  while 
in  the  Department  breedmg-jars  they  issued  in  large  numbers  through 
July  and  on  until  August  22.  Then  no  more  were  noticed  until  Oc- 
tober 10,  when  a  number  were  found  in  the  jars.*  During  the  winter 
straws  cut  open  showed  the  presence  of  many  of  these  parasites  stUl 
in  the  larval  state.  Apnl  9  a  large  number  issued,  and  none  after 
this  date. 

From  these  facts  it  seems  that  this  species  winters  both  in  the  adult 
state  and  as  larvflB  in  the  straws,  the  latter  issuing  in  early  spring. 
They  imdoubtedly  oviposit  in  Rowing  grain  infested  with  J^o^oma 
in  tne  spring,  and  some  individuals  develop  and  issue  in  Julyand 
August,  while  others  winter  in  the  straw  and  stubble  as  larvae.  What 
becomes  of  the  adults  which  issue  so  eiarly  in  the  season  we  can  only 
surmise.  It  is  after  harvest  when  they  appear,  and  to  parasitize 
Joint  Worm  larvse  they  would  have  to  pierce  trie  hard  stubble  or 
work  their  way  into  their  own  holes  of  exit  or  into  the  cut  ends  of 
the  stubblej  not  a  very  likely  proceeding.  These  early  individuiJa 
may  oviposit  in  some  bther  host,  or  they  may  live  and  hibernate 
witnout  ovipositing  before  spring. 

The  common  Eupelmua  allymi  (French)  is  also,  as  we  have  else- 
where stated,  t  a  parasite  of  Isoaotna  hordei.  as  well  as  of  Isosoma 
tritici  and  the  Hessian  Fly  {Cecidomyia  destructor).  From  the 
Joint  Worm  it  has  also  been  bred  from  Virginia  specimens,  and  on 
three  dates,  viz,  August  22,  1884,  October  11, 1884,  and  April  9, 1885. 
Although  a  considerable  number  issued  on  each  of  these  dates,  it 
appears  to  be  only  about  one-tenth  as  numerous  as  the  Semiotellus, 

THE  WHEAT-STRAW  ISOSOMA. 

{Isosoma  tritici, t  Riley.) 

In  our  annual  report  for  1884,  in  describing  the  larger  Wheat-straw 
Isosoma,  we  called  attention  (p.  368)  to  the  possible  relationship  be- 
tween this  species  and  /.  tritici  in  the  following  words: 

**  It  may  be  here  stated  as  an  interesting  fact  that  of  the  specimens 
so  far  reared  both  of  tritici  and  grande,  M  are  females,  and  whether 
or  not  there  is  any  dimorphic  relationship  between  these  two  forms 
is  a  question  which  future  observations  alone  can  decide.  The  prob- 
abilities are,  however,  that  there  is  no  connection  between  them,  for, 

*  There  is  a  possibility  that  some  of  these  issued  several  days  prior  to  this  date. 

t  On  the  Parasites  of  the  Hessian  Fly,  by  C.  V.  Riley,  Ph.  D.,  Prooeedings  of  the 
U.  S.  National  Museum,  1885,  pp.  41&^28. 

X  As  the  object  of  this  article  is  to  show  that  the  two  species  which  we  have  de- 
scribed as  Isosoma  tritici  and  /.  grande  are  in  reality  but  seasonal  dimorphic  fonnB 
of  one  and  the  same  species,  it  may  be  well  to  state  that  we  retain  the  species  name 
** tritici"  as  havinjg  priority,  and  because  it  represents  the  bisexual  form  of  ^ 
species.  We  retam  this  name  in  preference  to  **  grande"  because,  in  addition  to 
tnese  reasons,  it  is  an  eminently  appropriate  name,  and,  as  we  hAve  previously 
shown,  Fitch's  Eurytoma  tritici  is  but  a  variety  of  tso9oma  hordei,  and  cannot  even 
be  looked  upon  as  entitled  to  a  varietal  name,  since  there  is  no  constancy  in  the 
characters  upon  which  it  is  based. 


BSPOBT  OF  THE  BKTOMOLOGIST.  543 

on  the  afiSTimption  that  they  represent  alternate  generations/ we 
should  expect  the  one  or  the  other  to  comprise  both  sexes." 

The  history  of  our  experiments  with  the  two  forms,  in  order  to  as- 
certain whether  or  not  the  relationship  suggested  in  the  above  para- 
graph has  any  real  existence,  is  briefly  as  follows: 

Ctrande  was  first  found  by  Mr.  Weoster  in  the  sumtner  of  1884. 
He  observed  it,  and  indeed  bred  it,  early  in  June  in  Illinois,  and  on 
June  6  found  females  ovipositing  in  wheat  at  Oxford,  Ind.  On  the 
7th  he  found  a  pupa  and  a  fully  developed  adult  in  wheat-stalks. 
The  adults  continued  abundant  until  the  18th,  when  they  began  to 
decrease  in  numbers,  and  the  last  one  was  noticed  June  27.  A  num- 
ber of  the  straws  in  which  these  females  were  observed  to  oviposit  in 
the  field  were  sent  to  the  Departvient,  and  a  number  were  retained  by 
Mr.  Webster  himself.  From  the  straws  sent  to  the  Department 
tritici  issued  very  abundantly  in  Januarjr  and  February,  1886.  With 
Mr.  Webster  two  premature  mdividuals  issued  in  October,  1884,  and 
others  issued  in  December,  1884,  and  January,  and  February,  1885 ;  but 
all  attempts  to  induce  oviposition  proved  failures.  No  specimens  of 
arande  made  their  appearance.  From  straws  left  outdoors  tritici 
issued  in  March  and  April,  and  again  no  specimens  of  grande  were 
seen,  although  the  straws  were  cut  open  and  thoroughlv  examined. 

This  predisposed  us  to  the  conclusion  that  tritici  had  developed 
from  egffs  laid  by  grande,  and  although  none  of  the  specimens  of 
tritici  thus  bred  could  be  induced  to  oviposit  in  confinement,  the 
hypothesis  of  an  alternation  of  the  two  forms  thus  received  strong 
flUDport. 

On  the  2d  of  June,  1886,  grande  was  once  more  observed  in  con- 
siderable numbers  in  a  wheat  plot,  and  examination  showed  this  form 
present  in  nearly  all  stages  of  growth  in  the  stalks.  On  August  12, 
1885,  stalks  were  isolatea  in  which  grande  alone  were  observed  to 
oviposit,  and  from  these  tritici  began  to  issue  at  Washington  Jan- 
uary 7, 1886,  and  continued  to  issue  on  the  following  dates:  January 
15, 20,  21, 22,  23, 26, 27,  and  February  3, 4,  6^  and  8, 1886.  These  all  re- 
fused  to  oviposit,  as  was  the  case  the  previous  winter.  .  Mr.  Webster 
was  sent  South  the  first  of  March  on  another  investigation,  and  on  his 
return  to  La  Fayette  in  April  found  a  limited  number  of  tritici,  which 
had  emergjed  much  later  (probably  during  the  latter  part  of  March), 
still  alive  in  his  breeding-cages. 

These  specimens  he  at  once  transferred,  as  he  states  in  his  report, 
on  the  12tn  of  April,  to  young  wheat  plants  grown  and  kept  contin- 
uously under  cover  in  a  corner  of  his  garden.  ThesCe  plants  were 
Gainfully  protected  from  outside  insects,  and  on  the  2d  of  June,  1886, 
the  reverse  of  the  former  breeding  was  accomplished,  and  grande  was 
bred  from  wheat  in  which  indubitably  nothmg  but  tritici  had  ovi- 
posited I  Several  specimens  issued  in  the  next  few  days,  and  all  im- 
mediately began  to  oviposit  in  the  now  nearlv  full-grown  straw  in 
other  portions  of  the  same  stools  from  which  they  haS  issued. 

The  next  step  was  then  carried  out,  and  these  straws,  in  which  the 
bred  specimens  of  grande  had  oviposited  from  June  2  to  June  12,  were 
divided,  and  pai*t  sent  to  Washington  and  part  retained  at  La  Fayette, 
Ind.,  by  Mr.  Webster.  On  February  4,  1887,  two  female  tritici  were 
bred  at  Washington,  and  on  the  same  day,  as  we  subsequently  learned, 
two  were  bred  at  X.a  Fayette. 

Thus  the  complete  alternation  of  the  two  forms  has  been  estab- 
lished. It  will  be  remembered  that  the  entire  absence  of  a  male 
among  the  many  specimens  of  both  forms  bred  and  collected  was  a 
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stumbling-block  to  our  acceptance  of  this  hyphotliesis  in  1884  before 
the  alternation  had  been  proven,  and  it  so  remained  until  Januarys, 
1886,  when  a  male  Isosoma  was  ored  by  us  ftom  the  same  straws  in 
which  grande  was  observed  ovipositing  by  Mr.  Webster  at  La  Fayette 
August  12, 1885,  and  which  haa  since  been  isolated,  and  from  which 
female  tritici  were  being  bred  and  were  subsequently  bred  in  num- 
bers.    On  February  4  another  of  these  males  was  bred  from  this  l6t 
of  straw,  and  on  February  6  still  another,  making  tiiree  in  all.    In 
size  these  males  were  slightly  smaller  than  the  females  of  tritici, 
and  of  course  much  smaller  than  grande.    They  were  all  three  fully 
winged,  and  could  have  been  nothing  else  than  the  males  of  tritici, 
Attemnts  were  made  while  they  wei*e  yet  alive  to  establish  this  be- 
yond all  peradventure  by  placing  them  with  living  females  of  tritici 
Dred  from  the  same  straws  and  also  with  living  females  bred  from 
straws  received  from  California.     The  result  was  unsatisfactory. 
The  males  were  lively  and  ran  actively  about  in  the  breeding- jars, 
but  made  no  attempt  to  pair.    As  soon  as  they  came  in  contact  with 
the  females  they  either  new  away  or  dropped  as  if  startled.     They 
were  watched,  however,  only  during  th^  daytime  from  9  a.  m.  imtil 
4  p.  m.,  and  were  in  confinement  in  breeding- jars  in  the  Divisional 
laooratory .     All  males  died  after  three  or  four  days,  and  none  of  the 
males  issued  on  the  same  day  with  the  females,  so  that  one  or  the 
other  was  weak  when  watched  with  the  opposite  sex.     It  is  also 

grobable  that  the  artificial  conditions  of  a  vivarium  are  unfavorable 
)  proper  development  or  maturity  of  the  specimens,  and  that  free- 
dom and  sunlight  are  essential  to  coition. 

This  breeding  of  the  males,  although  not  perfectly  satisfactory,  re- 
moves the  last  obstacle  to  the  acceptance  of  ihe  fact  of  alternation  of 
generations  with  this  species;  for  we  must  now  call  it  a  single  species. 
The  summary  of  its  life-history  in  Indiana  is  as  follows: 

In  March  and  April  there  issue  from  old  last  year's  straws,  either 
stubble  or  volunteer,  wingless  females  of  the  tritici  form,  with,  in 
some  seasons,  males.  These  oviposit  in  growing  wheat.  In  June  the 
winged  females  of  the  grande  form  issue  from  this  same  wheat,  with, 
so  far  as  known,  no  males.  These  oviposit  in  the  now  nearly  grown 
straws  of  wheat,  and  from  these  eggs  natch  larvae  which  mature  be- 
fore winter  and  give  forth  adults  of  the  tritici  form  early  the  ensu- 
ing spring. 

From  this  summary  it  will  be  seen  that  it  is  the  grande  form  alone 
which  does  the  damage  in  Indiana;  and  supposing  this  relationship 
to  hold  wherever  the  species  occurs,  it  eflfectually  relieves  those  north- 
ern regions  where  only  spring  wheat  is  grown  from  any  anticipation 
of  injury,  and  indicates  tne  obvious  remedy  of  destruction  of  stubble 
and  volunteer  grain  in  the  cultivation  of  winter  wheat.  In  locali- 
ties where  both  winter  and  spring  wheat  are  grown  we  should  expect 
to  find  the  insect  the  most  numerous. 

Bearing  out  this  suggestion,  we  may  state  that  we  have  received 
the  insect  from  no  portion  of  the  country  in  which  spring  wheat  ex- 
clusively is  grown. 

We  have  used  the  above  qualifying  clause  as  to  the  alternation  of 
generation  in  thase  two  forms  in  all  sections  where  the  species  occurs, 
tor  the  reason  that  while  grande  has  been  found  only  m  Blooming- 
ton  and  Normal,  111.,  and  Oxford  and  La  Fayette,  Ind.,  tritici  has 
been  sent  to  us  from  Virginia,  Indiana,  Illinois,  Tennessee,  Missouri, 
Kansas,  California,  and  Washington  Territory. 

Mr.  J.  F.  Donkin,  of  Grayson,  Stanislaus  County,  California,  wrote 
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US  imder  date  of  May  23, 1885,  sending  speoimens,  and  again  on  June  19. 
Mr.  Coqnillettj  writing  from  Atwater,  Meroed  Oounty,  Oalifomia, 
June  29,  sent  similar  specimens.  Mr.  Donkin,  in  his  first  letter,  said: 
*  *  They  are  killing  a  large  percentage  of  our  wheat.  The  heads  turn 
Velio w  and  die  lone  before  the  wheat  ripens.^*  In  his  second  letter 
Qe  supplemented  this  as  follows:  "I  send  you  by  this  mail  samples 
of  wheat-straw  taken  from  different  fields  several  miles  apart.  1  am 
bold  by  friends  who  have  been  growing  wheat  for  years  on  the  same 
land  that  the  worms  are  in  all  the  wheat  this  year.  They  have  found 
it  in  the  wheat  of  every  field  examined.  There  is  a  difference  of  opin- 
ion about  the  damage  done  by  it.  Some  say  that  when  we  have  plenty 
3f  rain  and  the  wheat  is  thrifty  it  does  no  harm.  One  told  me  that 
tie  had  noticed  pieces  of  about  one-eighth  of  an  acre  in  extent  where 
ibont  one-eighth  of  the  heads  had  no  wheat.  Last  year  was  the  first 
ihat  I  saw  any  myself.^' 

That  this  insect  has  existed  in  California  for  a  number  of  years 
shere  can  be  no  doubt  from  the  evidence  of  correspondents.  It  is 
probably  the  same  insect  which  was  sent  to  Dr.  Packard  through  the 
PcLcific  Rural  Press  in  September,  1879,  from  Healdsburg,  Sonoma 
!2Jount\^  California,  and  which  was  identified  by  him  as  a  wingless 
Joint  Worm.  Other  si)ecimens  were  received  by  him  the  same  year 
Prom  Madison,  Yolo  County.  It  was  also  received  by  us  in  Septem- 
ber, 1882,  from  Mr.  J.  A.  Stamer,  of  Dayton,  Columbia  County, 
Washington  Territory,  in  stalks  which  contained  larvsB  and  pupse. 
Althougn  the  work  and  early  stages  were  precisely  similar  to  those 
of  triticij  the  CTeat  difference  in  locality  led  to  the  presumption  that 
Lt  might  be  a  aifferent  though  related  sjjecies^  but  subsequent  breed- 
ing of  the  adults  settled  the  question  of  identity.* 

The  presence  of  this  insect  in  the  other  States  mentioned  has  already 
been  placed  on  record,  with  the  exception  of  Kansas.  From  this  State 
we  received  specimens  in  July,  1885,  from  Mr.  Warren  Knaus,  of  Sa- 
lina.  The  straws  contained  larvsB  which  were  dried  up  on  receipt, 
BO  that  it  was  impossible  to  say  to  which  form  they  belonged.  The 
work  in  the  straws  indicated  either  tritici  or  qranae^  while  the  date 
of  collecting  (July  6)  rendered  it  more  probable  that  they  were 
grande.  As  this  is  the  first  recorded  finding  of  Isosoma  in  Kansas, 
we  may  quote  briefly  from  Mr.  Knaus'  account: 

^  *  I  mail  you  to-day  a  box  containing  specimens  of  what  I  take  to  be 
Isosoma  tritici.  The  joints  infested  are  all  the  second  from  the  ground, 
and  are  the  only  ones  in  the  stalk  of  wheat  containing  the  worm. 
Stalks  from  various  fields  are  almost  all  infested,  many  containing 
three  lar vse.  I  have  taken  a  number  of  larvsB  from  immediately  above 
the  joint  next  the  head.  My  observation  is  that  these  worms  have 
caused  more  damage  to  the  wheat  in  this  part  of  the  State  than  the 
Hessian  Fly  fully  50  per  cent,  of  the  heads  in  many  fields  of  wheat 
showing  their  work  in  a  very  marked  maimer." 

In  a  letter  dated  August  16  he  gjives  the  following: 

''  I  have  iust  returned  from  a  trip  through  Northwest  Kansas,  and 
find  that  the  Wheat-straw  Worm  has  seriously  damaged  the  wheat 
in  the  counties  of  Ottawa,  Cloud,  Osborne,  Rooks,  and  l^hiUips;  also 
in  Saline,  McPherson,  and  Dickinson  Counties*  It  has  really  done 
more  damaged  than  the  Hessian  Fly." 

In  order  to  compare  the  customary  situation  and  abundance  of  the 
larvae  in  the  straw  in  California  with  Mr.  Knaus'  statement  and  with 

*See  Ameldcan  Naturaliat,  December,  1889,  p.  1017. 
35  AG— '86 
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Mr.  Webster's  table  in  our  last  Annual  Report  (p.  386),  we  pve  the 
result  of  an  examination  of  ten  straws  received  May  23  from  Mr. 
Donkin,  of  Grayson,  Cal. : 

Above  fourth  knot  from  ear 3 

Above  third  knot  from  ear. .*.*.. 12 

Above  aecond  knot  from  ear , 15 

Above  first  knot  from  ear 5 

In  lecond  knot  from  ear 8 

In  third  knot  from  ear , ,' , 6 

In  fourth  knot  from  ear , 1 

Ibtal  number  of  larre  In  ten  stalks 44 

Parasites. — ^By  far  the  most  numerous  parasite  bred  during  the 
season  from  both  tne  bisexual  and  unisexual  forms  has  been  Eujmmm 
allynii  (French).  But  one  specimen  (female)  of  Stictonotus  tsoio- 
matis  Riley,  which  we  desorioed  in  our  Annual  Report  for  1881-82 
(p.  186) ,  has  been  reared  since  the  original  description,  which  was  drawn 
up  from  one  female  and  two  males.  We  have,  however,  bred  a  most 
interesting  parasite  of  the  Proctotrupid  genus  Dryinuu  from  the 
grandt  form  and  a  new  Pteromalid  from  both  forms. 

SILK  CULTURE. 

In  our  last  Annual  Report  we  reiterated  the  recommendations  which 
we  had  several  times  made  that  means  be  given  for  the  establishment 
in  Washington  of  an  experimental  silk  filature,  and  expressed  the 
hope  that  we  should  be  able  to  obtain  a  certain  number  of  Serrell  au- 
tomatic reels  with  which  to  carry  out  any  experiments  which  might 
be  authoriaed. 

In  pursuance  of  this  recommendation  Congress,  at  its  last  session, 
appropriated  $10,000  in  aid  of  silk  culture,  and,  amonjr  other  thisffs, 
authorized  ^'experiments  with  automatic  machinery  for  reeling  nlk 
from  the  cocoon  at  some  point  in  the  District  of  Columbia."  The 
experimental  reeling  station  at  New  Orleans  had  been  closed  at  the 
beginning  of  the  calendar  year,  and  on  the  80th  of  June  that  at  Phila- 
demhia  was  also  closed  and  its  appurtenances  loaned  to  the  Women's 
Silk  Culture  Association,  in  aid  of  which  Congress  also  appropriated 
$5,000. 

In  pursuance  of  this  act  (June  30, 1886)  an  experimental  silk  filature 
has  been  set  up  In  one  of  tne  Department  buildings  in  Washington. 
It  consists  of  a  battery  of  six  Serrell  automatic  reels  and  an  automatic 
cocoon-brushing  macnlne,  invented  partly  by  the  same  engineer. 

Several  objects  will  be  held  in  view  in  operating  this  establishment. 
Among  them  we  shall  endeavor  to  settle  conclusively  the  commercial 
value  of  Osage  Orange  as  a  silk-worm  food,  and,  more  important  still, 
as  foreshadowed  iu  our  last  report,  will  be  the  determination  of  the 
question  as  to  whether  silk  can  be  reeled  with  profit  in  the  Unit^ 

States  by  means  of  the  most  improved  machinery. 

#  ■ 

OSAGE  ORANQE  VS.   MULBERRY. 

In  reference  to  the  first  object,  the  work  already  done  justifies  the 
statement  that  cocoons  raised  from  Maclura-fed  worms  produce  as 
good  a  silk  as  when  the  worms  are  fed  on  Mulberry.  The  difficulty 
found  when  these  cocoons  were  reeled  in  France  was  that  the  rendi- 
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tion  ♦  was  too  weat,  being  in  the  neighborhood  of  5,  while  4  ia  only 
a  fair  result  Vith  white-mulberry  cocoons. 

The  second  week's  work  in  the  Washington  filature  on  Osage  Orange 
cocoons  ffave  a  rendition  of  3.69,  and  subsequently  a  result  as  low  as 
3.65  has  Deen  attained.  This  result  was  reported  to  Mr.  Serrell,  the 
inventor  of  the  reels  used,  who,  though  living  abroad,  has  always 
taken  a  lively  interest  in  American  silk  culture,  and  his  comments 
thereon  are  so  encouraging  that  their  substance  is  presented  here: 

The  rendition  from  Osage  Orange  oocoons  at  the  Washington  filature  is  aston- 
iahin^r.  So  far  as  I  know,  the  only  time  they  have  been  reeled  in  France  they  gave 
a  rendition  of  pearly  9.  That  is  to  say,  as  reeled  in  France  it  took  a  i)ound  and  a 
third  more  oocoons  to  produce  a  pound  of  siik  tnan  in  the  work  done  in  Washing- 
ton. It  is  fair  to  say,  however,  tnat  in  France  they  were  reeled  in  a  fllature  accus- 
tonaed  to  only  the  best  French  oocoous. 

*'  Be  that  as  it  may,  the  result  attained  is  extremely  remarkable,  and  makes  me 
foresee  a  prompter  outcome  troxa  American  cocoons  inan  I  had  supposed  was  pos- 
sible. 

Of  the  silk  mentioned  several  skeins  were  taken  to  New  York  and 
9ubiiaitted  to  the  most  rigorous  tests  at  the  Silk-conditioning  Worka 
in  that  city.  It  is  needless  to  go  into  the  details  of  the  technical  re^ 
port  made  by  its  manager,  but  it  will  suffice  to  say  that  this  Osaffe 
Orange  silk  gave  excellent  results,  the  faults  being  such  as  can  Be 
curea  as  our  silk-raisers  gain  in  experience, 

The  use  of  Osage  Orange  as  a  food-plant  has  now  become  ouite 

Seneral  in  the  States  where  it  is  ple^tif^l.  Some  observations  wnich 
ave  been  made  on  cocoons  raised  therefrom  may  be  of  service  to 
the  raisers  who  employ  it.  If  two  batches  of  cocoons  be  taken, 
raised  from  the  same  eggs,  the  one  on  the  Mulberry  and  the  other  on 
the  Osage,  they  will  to  the  ordinary  eye  possess  no  aistinct  character- 
istics. The  expert,  however,  can  at  once  and  almost  unerringly  des- 
ignate the  food  used  in  either  case,  and  this  on  account  of  the  greater 
^ffree  of  satinage  observable  in  those  produced  by  the  Osage  Orange- 
f ea  worms.  It  was  explained  in  the  last  edition  of  our  manual  that 
this  satinage  consistea  of  an  inferior  gumming  together  of  the  layers 
of  the  cocoon,  and  is  made  apparent  to  the  eye  by  the  coarser  texture 
of  its  surface.  As  a  result,  tne  water  penetrates  to  the  interior,  and 
causes  them  to  sink  to  the  bottom  of  tne  basin  in  reeling,  and  thus 
to  break  oflp  the  filament.    Although  this  difficulty  has  not  been 

I)roved  to  be  the  result  of  any  ^ven  cause,  still  it  is  generally  be- 
ieved  to  be  due  to  the  insufficient  feeding  of  the  worm  during  the 
last  days  of  its  life.  At  this  time  almost  all  of  its  food  goes  to  the 
formation  of  silk,  and  though  a  worm  may  make  its  cocoon  if  the 
feeding  is  stopped  five  days  after  the  last  molt,  still  it  will  be  weak 
and  commercially  useless.  In  order  that  it  should  be  strong  and  well 
garnished,  no  food  should  be  spared  at  this  time.  .  The  almost  uni- 
versal difference  found  between  the  cocoons  raised  on  Osage  Orange 
and  Mulberry  in  this  particular  leads  to  the  opinion  that  a  greater 
quantity  of  the  former  food  is  required  than  dt  the  latter,  and  that 
our  people  have  not  learned  to  supply  their  silk-worms  with  enough 
liberality  during  the  days  which  precede  tlie  spinning. 

What  has  been  said  above  must  not  be  construed  as  a  serious  ob- 

i'ection  to  the  use  of  such  food,  but  siraT)ly  as  an  indication  of  how 
t  may  be  used  with  greater  advantage  tnan  at  preseilt.     On  the  con- 

•By  ** rendition"  is  meant  the  number  of  pounds  of  dry  cocoons  required  to  pro- 
duce a  pound  of  reeled  silk. 
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trary,  thoagh  nothing  definite  can  be  said  as  to  the  result  of  the 
limited  experiments  already  made,  the  indications  point  to  Osage 
Orange  as  at  least  the  equal  of  Mulberry  as  silk-worm  food,  and  con- 
firm in  continuous  reelmg  the  conclusions  arrived  at  in  previous 
years,  and  which  we  have  reiterated  in  past  writings, 

THE  SERBELL  BEEL — COST  OF  WOBK  UP  TO  THE  PRESENT  TIME. 

In  regard  to  the  more  important  feature  of  our  experiments  we 
have  not  yet  gone  far  enough  to  be  willing  to  venture  any  opinion 
upon  the  probable  outcome  oi  the  work.  The  limited  appropriation 
prevented!^  the  setting  up  of  more  than  six  reels,  though  we  had  hoped 
to  obtain  twelve.  Elven  with  these  six  it  has  been  somewhat  slow 
work  to  train  the  young  rirls  employed  in  their  operation,  and  the 
consequent  sale  of  the  silk  produced  has  been  delayed  longer  than 
we  anticipated.  But  at  the  best  we  cannot  this  year  hojie  for  results 
which  will  be  more  than  indicative  of  the  future  prospects  of  the 
industry;  for  there  are  so  many  items  of  loss  in  the  operation  of  a 
small  establishment,  which  would  not  occur  in  a  larger  one  worked 
under  what  we  may  call  factory  conditions,  that  it  is  impossible  to 
make  altogether  accurate  estimates.  We  shall  be  able,  however,  to 
show  the  silk  manufacturers  of  the  country  what  quality  of  silk  can 
be  made  from  American  cocoons,  and  to  give  capitalists  some  indica- 
tions of  the  probable  profit  to  be  realized  or  loss  to  be  suffered  in 
working  a  filature  supplied  with  the  best  machines.  We  hope  to  be 
able  to  give  in  our  next  annual  report  the  result  of  at  least  nine 
months  of  work  under  as  favorable  conditions  as  are  possible  with  a 
small  establishment. 

The  expenses  of  the  operation  of  the  exi)erimental  filature  have 
been  so  far  as  follows: 


1  forewoman .  . . .  .^ |8  65 

6  operatives .* 28  08 

Total 8173 

Or  of  each  of  the  five  reeling  days,  $6.35. 

It  has  been  found  best  to  reel  forty  hours  per  week,  and  employ  the 
time  Saturday  in  sorting  cocoons,  so  that  the  above  sum  ($6.35)  in- 
cludes the  total  expense  for  productive  labor  employed  in  making  one 
dav's  product. 

Only  five  of  the  reels  have  been  in  operation.  The  best  product 
made  on  the  five  reels  mentioned  has  been  850  grams  per  diem  (1.87 
pounds).  an 

This  silk  has  cost  us: 

For^labor  as  above f6  S5 

For  cocoona ..•.. 7  28 

Total 13  64 

The  value  of  the  product  would  be,  at  'minimum  figures  (1.87  pounds  of  silk, 

at  $5) 9  35 

Waste 150 

Total 10  81 

This  will  show  a  daily  loss  of  $2.79,  or  a  loss  of  approximately 
$1.50  per  pound  of  silk  produced,  not  including  interest  on  capital 
involved  or  cost  of  superintendence.    It  is  not  a  very  good  showing, 
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Old  "we  quote  Mr.  Walker's  conclusion  as  to  the  chances  of  improv- 
ng  it: 

"I  am  of  the  opinion  that  saving  can  be  made  in  the  following 
rays:  In  the  present  machines  the  two  threads  of  each  basin  are  so 
[ependent  upon  each  other  that  when  one  thread  breaks  the  reels  of 
oth  threads  stop.  Judging  from  the  result  of  carefully  noted  exper- 
oieiits  within  the  past  week,  I  am  of  the  opinion  that  if  these  threads 
rere  made  independently  of  each  other  tne  daily  production  would 
►e  increased  by  125  grams  without  increase  of  the  labor  employed. 
L^ain,  the  two  girls  at  the  reels,  owing  to  their  slight  experience, 
»re  unable  to  keep  the  threads  sufficiently  free  from  almost  exhausted 
ocpons,  and  as  a  result  bunches  run  up  into  the  croisure  and  cause 
he  rupture  of  the  filament.  By  careful  noting  of  the  time  lost  by 
hese  breakages  I  found  that  it  amounted  to  29  per  cent,  of  the  working 
lay.  I  put  Mrs.  Vaccarino  in  the  place  of  the  two  girls,  and  by  her 
Tij>erior  ability  in  taking  out  exhausted  cocoons  she  diminished  the 
OSS  of  time  to  slightly  over  6  per  cent.  It  is  probable  that  with 
jroperly  constructed  jmrgrewrs  the  ratio  of  time  lost  would  be  reduced 
ts  low  as  10  per  cent.  And  I  am  now  experimenting  with  some  devices 
vhich  justify,  I  think,  my  hopes  of  arriving  at  such  a  result.  If  I 
lo  succeed,  I  shall,  without  increasing  my  labor,  increase  my  pro- 
luction  from  1.87  pounds  to  2^37  pounds. 

*  *  This  silk  will  require  in  its  production: 

For  labor $6  35 

B'or  cocoons 9  24 

Total 16  69 

**  The  product  will  be  worth: 

Bilk ..$11  85 

Waste 2  00 

Total 13  86 

**  This  would  reduce  the  daily  loss  to  $1.74,  or  the  loss  per  pound  of 
silk  produced  to  74  cents.'' 

THE  DI8TRIBX7TION  OF  EQGS. 

In  1885,  as  stated  in  our  last  report,  a  quantity  of  silk-worm  eggs 
were  purchased  of  American  silk-raisers  and  160  ounces  were  distrib- 
uted to  applicants  in  different  parts  of  the  country.  The  general  re- 
sult was  so  unsatisfactory  as  to  prevent  the  repetition  of  the  experi- 
ment. There  were  but  few  of  the  sellers  who  nad  the  slightest  idea 
of  the  care  to  be  taken  in  egg  production,  and  it  has  not  been  thought 
wise  to  continue  the  encouragement  of  this  kind  of  work.  There  is, 
too,  undoubtedly,  evidence  of  the  existence  in  the  country  of  much 
"  seed"  of  inferior  races,  and  it  is  our  aim  to  prevent  the  use  of  this 
as  much  as  possible  by  the  gratuitous  distribunon  of  choice  qualities. 
In  1885  our  distribution  was  confined  to  the  class  of  races  commonly 
called  the  large  Milan,  and  the  same  policy  wUl  be  followed  in  1887. 
Silk-raisers  who  have  had  cause  to  be  dissatisfied  with  their  stock, 
either  from  failure  in  their  education  or  from  poor  prices  received 
for  their  product,  will  do  well  to  apply  to  the  Department  for  a  new 
supply. 

Tne  reason  for  confining  the  distribution  of  eggs  to  the  large  Milaa 
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tacee  is  DUe  dictate  by  the  neoedsitiee  of  the  Ca«6.  They  havCj  as  % 
rule,  been  submitted  to  the  Pasteur  microscopical  selection,  which  is 
not  true  df  Asiatic  stock*  This  would  have  befen  of  little  importance 
Some  years  ^go,,but  now  there  is  good  evidence  of  the  existence  of 
the  pebrine  in  Japan  and  China,  and  the  only  means  of  gutirdittg 
against,  it  is  by  avoiding  the  purchase  of  sttch  materitth 

Of  the  Milan  races,  then,  stock  of  assured  puritv  liifty  be  Obtained* 
1?he  worms  ate  hardy  And  the  cocoons  give  excellent  results  in  reel- 
ing* The  few  reeling  establishments  now  existing  or  likely  to  exist 
in  thd  United  St&tes  in  the  near  future  can  consume  but  A  compara- 
tively ijimall  qilAntity  of  cocoons  And  produce  but  a  smAll  qUAntityof 
silkk  In  order  io  find  a  ready  market  for  such  silk  it  toust  oe  of  good 
quality,  a  term  Which  included  among  other  things  evenness  of  color. 
To  produce  this  evenness  we  must  have  not  only  cocoons  of  the  sam^ 
color,  but  as  much  as  possible  of  the  same  shade*  TUhe  use  of  thfe 
many  race*  now  in  vogue  in  this  country  prevents  the  attaining  of 
this  desirable  end,  and  the  cocoons  that  are  offered  at  the  filature  are 
not  all  that  can  be  desired  in  this  direction*  It  is  true  that  we  might 
choose  some  of  the  other  European  races  that  are  as  carefully  selected, 
such,  f ol:  example,  as  the  Bionne,  but  taking  everything  into  consid- 
eration, the  conditions  sought  for  are  besi  loUnd  in  the  large  Milan 
varieties. 

Last  spring  some  of  this  isort  of  eggs^  J)roduced  by  the  hoUie  of 
Darbrousse,  m  France,  were  sent  to  us  by  a  gentleman  in  New  Or- 
leans, and  a  few  of  them  were  raised  in  the  Department  building,  the 
food  employed  being  Osage  orange.  There  were  almoist  no  deaths  in 
the  batcn,  and  about  4  pounds  of  cocoons  were  produced.  It  took 
256  of  these  to  make  a  pound,  while  300  is  consiaered  an  extremely 
good  result.  Part  of  the  best  of  these  were  selected  tot  reproduc- 
tion, and  were  found  to  weigh  a  pound  to  each  216.  Such  cocoone  tf 
theiie  are  what  silk-reelers  want  and  are  willing  to  pay  extra  priced 
for,  but  unfortunately  there  are  few  of  them  offered. 


IMPROPER  CHOKING  OF  COCOONS. 

Our  experience  in  the  filature,  too,  has  shown  Us  that  OUf  people 
are  sadly  deficient  in  their  knowledge  of  the  art  of  stifiing  cocoons, 
and  many  lots  have  been  rfeoeiVfed  whidh  Were  of  otherwise  excellent 
quality,  but  which  had  been  burned  by  the  employment  of  improper 
means  for  destroying  the  life  of  the  chrysalis,  it  is  the  custom  in 
Europe  for  the  siik-ratser  to  dispose  of  his  cocoons  at  the  filature  as 
soon  M  they  ar'e  raised  and  before  they  have  been  stifled.  The  rai^r 
then  has  the  advantage  of  getting  t)ayment  for  his  work  as  soon  as 
it  is  completed^  and  the  silk-reeler  is  enabled  to  stifle  his  cocoons  in 
large  quantities  and  by  the  most  approved  process.  This  scheme. 
however,  has  thus  far  been  found  impossible  m  the  United  States,  ad 
the  silk-raisers  are  as  a  i*ule  located  «o  far  from  the  available  market^ 
that  there  would  be  danger  of  the  moths  niercing  the  cocoons  before 
they  could  be  choked.  American  buyers  nave  therefore  been  obliged 
to  purchase  only  stifled  cocoons  which  have  been  thoroughly  dried, 
and  as  this  proce??s  of  drying  requires  several  months,  silk-raisers  have 
not  recetvea  the  proceeds  of  their  season's  labor  until  well  into  the 
autumn,  And  again,  through  inability  to  purchase  apparatus  or 
through  lack  of  knowledge  on  the  subject,  they  have  resorted  to  such 
means  of  stifling  as  were  at  their  commajad.  and  have  destroyed  in 
Xtttuay  oaiM  an  otherwise  e^eUent  cro^.    TIub  boming  Ot  the  oocoons 
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Iways  be  obviated  by  using  steam  in  theit  stifling  and  af  ter- 

thorougbly  drying  tnem  to  prevent  molding.    A  very  efficient 

h  simple  piece  of  apparatus  for  thus  stifling  cocoons  was  pur- 

l  last  spring  by  this  Depart- 

of  the  New  York  Silk  Ex- 

B.  and  is  within  the  means  of 

ilk-growers.    A  sketch  of  it, 

ightly  modified  form,  is  given 

.  1.    It  consists  of  a  tin  reser- 

A,  trhich,  when  in  use,  is 

one-third  filled  with  water. 
}ly  above  the  surface  of  the 

is  a  movable  perforated  par- 
,  B,  intended  to  prevent  spat- 
;  during  ebullition.  The  up- 
ortion  contains  a  perforated 
)r  holding  the  cocoons,  while 

tightly  closed  by  a  cover, 
ms  may  be  thoroughly  stifled 
posure  in  this  apparatus  over 

f  water  for  twenty  minutes, 
be  seen,  too,  that  much  the 
apparatus  can  be  contrived 
e  use  of  a  deep  kettle,  into 
I  is  set  ati  ordinary  colander 

f  cocoons.    It  is  well  to  avoid,      

irer,  so  filling  the  kettle  with 

that  it  will  splash  upon  the  cocoons  in  boiling,  as  they  should 
t)e  subjected  to  the  action  of  steam.  The  apparatus  owned  by 
epartment  is  12  inches  in  diameter  and  13  incnes  deep,  and  will 
from  3  to  4  pounds  of  cocoons  at  a  time. 

oooooKs  PBODXJoaii  nr  thb  united  statss  in  1886. 

lirous  of  getting  some  statistics  as  to  the  amount  of  silk  produced 
g  the  year  in  this  country,  and  believing  that  the  result  could 
proximately  obtained  by  summing  up  the  receipts  at  Washing- 
ad  Philadelphia,  we  applied  to  Mrs.  Lucas,  who  has  kindly  f  ur- 
d  the  data  from  the  Women's  Silk-Culture  Association  of  Phil- 
hia,  of  which  she  is  president.  These  receipts  are  for  the  first 
3f  the  fiscal  year,  or  from  October  1,  1886,  to  the  end  of  the 
They  do  not  include  whatever  silk  was  raised  in  California, 
dll  probably  be  materially  increased  by  receipts  during  the  first 
er  or  1887.  The  result  is^  however,  quite  interesting,  and  the 
so  that  no  impetus  was  given  to  the  raising  of  the  cocoons  by 
jtablishment  of  the  filature  at  Washington  (and  the  same  may 
id  in  a  great  measure  of  Philadelphia),  since  the  appropriation 
ot  become  available  until  after  the  silK-raising  season  was  over, 
fures  show  that  during  the  time  stated  there  have  been  pur- 
d  at  the  Washington  filature  1,313  pounds  15  ounces,  valued  at 
J. 04,  and  by  the  Women's  Silk  Culture  Association  at  Philadel- 
3, 801  pounds  9  ounces,  valued  at  $2, 720. 88.  This  makes  a  total  of 
pounos  8  ounces,  for  which  there  was  paid  the  sum  of  $3,982.96, 
arly  78  cents  per  pound.  These  were  obtained,  as  will  be  seen 
e  following  table,  from  twenty-six  States  and  Territories.  It 
)1>able  that  the  toble  is  not  a  juat  indication  of  the  produotloiL 
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of  those  States,  as  there  have  been  certain  cases  where  lots  of  cocoons 
have  been  received  at  the  filature  which  were  the  results  of  collec- 
tions made  from  many  different  raisers  and  which  were  possibly  not 
raised  in  the  State  from  which  they  were  purchased. 


state. 

Philadelphia. 

Washington. 

TotaL 

Annge 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

vbIik  per 
pouniiL 

Alabama 

1 

ao 

oz. 

12 

li 

DoUan. 

070 

15  40 

Lbi. 
5 
5 
8 
8 
0 

949 

86 

8 

67 

5 

168 

oz, 

10 
1 

12 
2 

12 
7 
8 
2 
5 

12 
8 

DoUarz. 

6(VI 

854 

882 

406 

78 

241  12 

81  70 

859 

61  06 

6  11 

172  54 

Lbz. 
7 

1 

64 

19 

1,089 

226 

168 

658 

78 

in 

4 

216 

114 

808 

187 

11 

6 

182 

1,185 

196 

9 

80 

68 

75 

4 

ox. 

6 

2* 

12 

6 

4 

12 

6 

'? 

8 
12 

9 
14 

10 
0 

? 

8 

8» 

DoUarz. 

6  74 

18  94 

332 

56  29 

12  16 

868  45 

182  50 

116  27 

412  08 

44  91 

181  26 

345 

828  64 

87  76 

828  49 

157  96 

11  89 

667 

00  80 

896  96 

156  96 

477 

15  74 

46  96 

64  76 

481 

DoOan. 
091 

District  of  Columbia 

54 

885 

Florida 

56 

18 

780 

140 

166 

596 

67 

0 

4 

941 

8 
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71 

8 

8 

06 

1,068 

64 

0 

87 

11 

60 

8 

t 

2 

18 

2 

7 
10 

? 

12 

10 

18 

8 

8* 
5 
7 
11 

0 
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REPORTS  OF  AGENTS. 
BEPOBT  OH  BEKEDIES  FOB  THE  OOITOHT  CVSHIOH-SCALB. 

Bj  D.  W.  Coquillett,  Special  Agent. 

LETTER  OF  TRANSMrTTAL. 

Sm:  The  following  pafes  comprise  my  report  upon  the  experiments  to  destroy  the 
Cottony  Cushion-scale  (icerya  purchasi,  Maskell). 

In  accordance  with  your  letter  of  instruction  I  proceeded  to  Los  Angeles  on  the 
9th  of  February,  1886,  and  had  a  conference  with  the  County  Horticiutural  Com- 
mission relative  to  the  best  place  for  me  to  to  locate  in  order  to  study  to  the  best  ad- 
vantage the  life-history  and  habits  of  the  Cottony  Cushion-scale,  and  they  assured 
me  that  they  couldi&id  such  a  location  in  the  city  of  Los  Angeles,  but  wanted  time 
to  enable  them  to  make  the  necessary  arrangements.  Accordingly  I  returned  to 
Anaheim,  and  on  the  15th  of  Februarv  again  visited  Los  Angeles,  and  was  shown 
several  orchards,  in  either  of  which  I  could  carry  on  my  investigations.  I  chose 
the  Wolfskill  orchard  as  offering  the  beet  opportunities  for  my  studies,  and  was  no4 
a  little  influenced  in  my  choice  by  the  fact  that  I  would  thereby  secure  the  aid  of 
the  superintendent  of  this  orchard,  Mr.  Alexander  Craw,  whom  I  found  to  be  a 
most  careful  and  accurate  observer  of  the  habits  of  insects  in  general,  and  who  has 
had  considerable  experience  in  combating  scale  insects  of  various  kinds. 

In  this  orchard  I  carried  on  my  experiments  with  various  remedies  for  Uie  de- 
struction of  the  Cottony  Cushion-scaJe,  and  it  was  here  that  the  greater  number  of 
my  observations  upon  the  history  and  habits  of  this  insect  were  made;  but  I  abo 
studied  it  in  many  of  the  other  orchards  and  yards  in  various  parts  of  this  city. 

On  the  18th  of  June,  1885,  the  board  of  supervisors  of  Los  Angeles  County  passed 
an  ordinance  relating  to  the  destruction  of  insect  pests.  In  accordance  witli  this 
ordinance  the  office  of  County  Board  of  Horticultural  Commissioners  was  estab- 
liahed,  and  Means.  J.  R.  Dobbms,  Qeoige  Rice,  and  S  McKinley  were  appointed  to 
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the  board.  It  is  the  duty  of  this  commission  to  divide  the  county  into  districts  and 
appoint  an  inspector  for  each  district.  When  trees  or  plants  are  found  to  be  infested 
with  the  Cottony  Cushion-scale  or  other  injurious  insect  the  owner  is  notified  of 
this  fact  and  is  recjuested  to  disinfect  such  6'ees  or  plants,  and  if  he  fails  to  do  so 
within  due  time  his  premises  are  deemed  a  public  nuisance,  to  be  proceeded  against 
as  any  ordinary  nuisance  until  abated. 

On  the  4th  of  August,  1885,  the  city  council  of  the  city  of  Los  Angeles  passed  an 
ordinance  declaring  trees  and  plants  infested  with  the  Cottony  Cushion-scale  within 
the  city  limits  a  public  nuisance  immediately,  and  it  also  established  the  offices  of 
inspectors  of  fruit  pests,  whose  duty  it  was  to  see  that  the  provisions  of  this  ordi- 
nance were  enforce. 

On  the  13th  of  November,  1885,  the  board  of  supervisors  of  Los  Angeles  County- 
offered  a  reward  of  $1,000  for  a  perfect  exterminator  of  the  Cottony  Cushion-scale, 
and  the  horticultural  commission  and  myself  were  appointed  by  the  board  to  act  as 
a  committee  for  determining  the  efficacy  of  the  various  remedies  presented  by  the 
different  applicants  for  the  above  rewaid.  Up  to  the  present  writing  there  have 
been  eleven  applicants  for  this  reward,  and  these  have  made  thirty-eight  tests,  but 
none  of  these  remedies  have  been  deemed  worthy  of  the  offered  reward. 

In  the  prosecution  of  my  studies  I  have  been  not  a  little  aided  by  the  above  com- 
mission and  their  able  corps  of  inspectors,  to  iJl  of  whom  my  warmest  thanks  are 
due.  Mr.  Albert  Koebele,  one  of  tne  agents  of  the  United  States  Division  of  Ento- 
mology, has  been  with  me  part  of  the  mne,  and  has  aided  me  much  in  the  mechan- 
ical part  of  my  experiment. 

Respectfully,  yours,  

D.  W.  COQUILLETT. 

Prof.  C.  V.  RiLKY, 

United  States  Entomologist. 

GENERAL  CONSIDEBATIONS. 

The  great  desideratum  in  a  remedy  for  scale  insects  is  that  it  shall  kill  all  of  the 
insects  and  their  eggs  without  producing  any  injury  whatever  to  the  tree  or  fruit, 
and  to  this  must  be  added  the  additional  qualification  that  it  must  be  reasonably 
cheap.  A  wash  costing  from  1  to  li  cents  per  gallon  would  be  cheap  enough  to 
be  extensivelv  used,  while  if  it  should  exceed  8  cents  per  gallon  it  would  be  beyond 
the  reach  of  the  majority  of  the  fruit-growers. 

It  is  no  difficult  task  to  discover  a  wash  possessing  any  two  of  the  above  qualities ; 
but  to  discover  one  which  possesses  the  three  prop^iies  combined  is  a  far  more 
difficult  matter. 

The  remedies  in  common  use  in  Southern  California  for  the  destruction  of  the 
Cottony  Cushion-scale  consist  of  various  liquid  solutions  applied  to  the  infested 
treea  in  the  form  of  a  spray.  The  usual  appliances  for  performing  this  operation 
consist  of  a  force  or  spraying  pump  mounted  upon  a  barrel  or  tank;  to  the  pump  is 
attached  from  one  to  four  pieces  of  rubber  hose  from  15  to  20  feet  in  length,  and 
to  the  end  of  each  is  attached  an  iron  tube  measuring  from  4  to  10  feet  in  length. 
The  nozzle  commonly  used  is  known  as  the  **  San  Jos^  "  nozzle,  and  is  fastened  to 
the  outer  end  of  the  iron  tube  above  described. 

This  nozzle  consists  of  a  short  brass  tube,  upon  the  outer  end  of  which  is  screwed 
a  brass  cap  having  a  large  opening  in  the  top.  This  cap  holds  in  place  a  circular 
piece  of  brass,  in  the  center  of  which  is  a  small  slit,  through  which  the  solution  is 
forced  in  the  form  of  a  fan-shaped  sprav.  Sometimes  a  piece  of  rubber  is  substi- 
tuted for  the  circular  piece  of  brass  in  the  nozzle ;  it  has  the  adi^antage  of  not  be- 
comingclogged  so  easily  as  the  brass  one,  but  is  far  less  durable. 

The  Cyclone  nozzle,  which  has  been  fully  described  in  previous  reports  of  this  De- 
partment, has  been  used  by  a  few  different  persons  here,  out  these,  with  one  accord, 
prefer  the  San  Joe^  nozzle.  For  thorough  work,  however,  the  Cyclone  nozzle  is  to 
be  preferred,  as  it  does  not  become  clog^Ki  so  easily  as  the  San  Jose  nozzle,  and  it 
also  permits  the  operator  to  spray  the  leaves  from  all  directions,  the  spray  issuing 
from  the  side  of  the  nozzle  instead  of  from  the  outer  end,  so  that  by  simply  turning 
about  the  iron  tube  carrying  the  nozzle  the  spray  can  be  thrown  in  all  directions. 

This  defect  in  the  San  Jose  nozzle  is  overcome  to  a  certain  extent  by  means  of  a 
ladder,  by  the  use  of  which  the  tree  can  be  sprayed  both  from  above  and  from  be- 
low. For  this  purpose  an  improved  ladder,  mounted  upon  wheels,  is  now  coming 
into  use.  This  can  be  wheeled  from  one  tree  to  the  other,  and  being  provided  with 
the  proper  supports,  does  not  rest  against  the  tree  itself.  In  this  way  the  operator 
can  move  up  and  down  the  ladder  without  being  hindered  by  the  branches  of  the 
tree  he  is  operatin^^  upon.    (See  Plate  V.) 

Even  the  most  skillful  operator,  however,  when  equipped  with  the  best  of  a^ji^Ur* 
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ances^  will  find  it  to  be  abiolutely  impossible  to  ept^f  the  solutioft  ttpdH  #lf|f  biiet 
on  the  tree^  as  a  fe^  are  quite  certain  to  ^sca]^,  protected,  it  mar  b^,  l^  a  cniied 
le^f  or  similar  object.  Much  can  be  done  to  aid  in  properly  spraying  the  trees  bj 
first  removing  from  the  tree,  especially  from  the  inside  of  the  top  of  it,  all  of  the 
btanches  that  can  possibly  be  spared.  This  will  not  only  ncreaiiy  ez))edite  the  tuk 
of  spraying  and  make  it  more  (^Mcient,  but  Will  make  a  great  sp,Ting  in  the  quantity 
of  the  solution  required,  thus  lessening  the  cost  of  spraying  in  proportion  to  the 
number  of  branches  removed. 

Another  item  of  importance  is  to  prevent  the  great  wasto  of  that  portion  of  the 
solution  which  ordinarily  falls  upon  the  ground  ^ter  having  been  sprayed  upon  the 
trees.  This  can  be  accomplished  by  using  some  simple  contrivance  for  catchinf  Uie 
solution  in  such  a  manner  that  it  can  be  made  to  flow  into  a  tub  or  other  Teasel,  be- 
hig  in  the  mean  time  strained  from  all  e^ti^aneous  substances;  it  can  then  be  emptied 
into  the  tank  or  barrel  to  which  the  spraving-pump  is  attached  and  thus  be  used 
over  again.  It  has  been  aacertained  tliat  fully  iivo-ihirds  of  the  quantity  of  the 
solution  first  used  could  in  tliis  way  be  saved  and  with  but  verv  little  additionai  labor.^ 

As  illustrating  the  extreme  tenacity  of  life  with  which  the  female  Cottony  Cushion- 
scale  insect  is  endowed,  t  may  state  a  fact  that  I  have  frequently  wihieased,  namelj, 
that  an  adult  female,  with  her  eeg-case  attached,  when  sprayed  with  a  aolution  so 
caustic  that  her  hack  was  bumea  black  and  was  hard  and  wrinkled,  still  retained 
the  use  of  all  of  her  organs  three  weeks  after  the  application  of  the  solution  hid 
been  made.  In  Such  instances  the  cottony  egg-sac  had  been  hardened  and  diacol- 
ored  by  the  solution,  and  the  addition  to  it  which  the  female  had  excretod  after  the 
application  of  the  solution  was  very  conspicuous  by  its  whiteness. 

several  persons  have  succeeded  in  clearmg  their  trees  of  the  Ck>ttony  Cuahion-scale 
by  simply  spraying  them  with  pure  cold  water  thrown  upon  the  trees  wlt^  oonad- 
erable  force,  repeating  the  operation  once  or  twice  eaoh  week  until  all  of  the  insects 
have  been  removed  from  the  trees. 

When  once  these  insects  have  inserted  their  beaks  into  the  bark  of  the  tree  it  is 
quite  impossible  to  extract  them  from  the  bark  by  any  forcible  means  that  we  may 
employ,  as  the  beak  is  very  brittle  and  easily  broken  off  short  to  the  body.  It  is 
doubtle^  owing  to  tlds  fact  that  the  water  remedy  referred  to  abotv  is  so  eS&dim 
when  employed  a^inst  these  insects,  as  the  beaks  are  broken  off  in  dislodging  them 
from  the  tree,  and  the  insects,  thus  deprived  of  the  organ  through  which  thdr  food 
is  obtained,  must  necessarily  perish  of  starvation. 

This  method  Is  practicable  only  in  places  where  but  few  trees  are  to  be  treated; 
it  is  much  too  laborious  and  requires  repetition  too  frequently  to  be  ttied  on  a  Ivge 
^ale. 

Following  is  a  sumtnar^  of  the  experiments  which  t  have  made  with  varioos 
remedies  for  the  destruction  of  the  Cottony  Cushion-scale  For  spraying  these 
(solutions  upon  the  ti^es  I  used  a  Johnson  pump  and  a  Cyclone  no^ele. 

tn  making  these  experiments  it  has  been  my  aim  to  discover  a  remedy  that  wobld 
prove  fatal  not  bnly  to  the  insects  in  their  various  stages  of  development  Init  alA) 
to  the  ^ggs,  as  it  will  be  easily  seen  that  if  the  latter  are  not  destroved  they  wiU  in 
due  time  hatch  out,  and  thus  again  stock  the  tree  with  these  nernicious  pests. 

Of  course  a  remedy  that  merely  destroys  the  insects  could  be  used  witn  good  soo- 
cess  by  making  a  second  appUcation  at  an  interval  of  about  two  months  after  the 
first  one,  thus  giving  the  eggs  time  to  hatch  out;  but  this  would  require  double  the 
labor  and  cost  of  a  single  application  and  the  risk  of  injuHug  the  tre6  would  alsp 
be  much  greater. 

OAtmno  POTAfitt. 

The  crude  potash- was  dissolved  in  water  and  the  solution  then  sprayed  upoa  the 
trees.    The  cost  of  the  potash  at  wholesale  is  about  7  cents  per  pound. 

One  Pound  of  Potash  dissolved  in  one  Oallon  of  Waier, — An  hour  after  the  appUoa* 
tlon  the  leaves  upon  the  newest  growth  on  the  tree  had  sensibly  withered;  ninedayfl 
later  about  on^-half  of  the  leaves  had  dried  up  and  fallen  from  the  tree.  Two  montha 
after  making  the  application  one-tenth  of  tne  smaller  lateral  branches  had  become 
dead  and  dry ,  while  upon  the  other  branches  a  new  growth  had  started.  About  96  per 
cent,  of  the  insectd  and  60  per  cent,  of  tiie  eggs  were  killed;  the  insects  which  ct* 

*  Such  a  drain-table  has  already  been  made  and  used  at  San  Jos^  for  the  purpoie 
indicated.  It  is  described  in  the  first  report  of  the  State  Board  of  Horticultui^ 
Commissioners,  1882, p.  83,  in  Mr.  Chapin's  report,  as  follows:  **  The  table  is  made  of 
sheet-iron  and  sine,  nxed  upon  a  frame  in  halves,  which  are  placed  against  the 
trunk  of  the  tree  on  either  side,  thus  forming  a  circular  basin  l4  feet  in  diameter, 
and  requiring  but  one  minute  for  transfer  from  one  tree  to  another,  •  •  *  The 
saving  caused  bj  this  was  at  least  two-thirds  of  the  material." 
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i^ped  injury  were  thoee  in  the  adult  stage,  botli  before  and  after  excreting  the  egg- 

Orie  P&und  of  Potash  arid  two  Oatlom  of  H*afer. —Hils  killed  ftbdut  oh^-tenth  df 
tie  leaves  upon  the  tree  and  eeveral  of  the  smaller  branches.  All  of  the  iii sects  in 
[le  first  and  second  stages  were  killed,  but  only  about  one-half  of  the  adillt  females, 
ne-fourtii  of  the  females  i^ath  egg-masses,  and  otie-tenth  of  the  effgs  Were  killed. 

One  POiind  of  Potash  dnd  four  Gatloks  of  Water,— T!\ns  killed  aboUt  5  per  Celit. 
f  the  leaves  and  burned  brown  spots  of  various  sizes  in  many  of  the  others.  Nearly 
ll  of  the  insects  in  the  first  and  second  stages  were  killed,  but  not  mote  than  one- 
Diirth  of  the  adult  females  before  secteting  the  effg-masseS  Were  killed,  while  the 
sxnales  with  these  egg-masses  were  scarcely  affect^  by  the  applicatioli;  eggs  un- 
ijured. 

CAUSnO  SODA. 

The  crud^  eaustic  sodri,  wad  u«ed|  the  present  price  bi  the  soda  iis  5  cents  per 
lotind  when  purchased  in  latge  quantities. 

One  fbtincTo/  caustic  Soda  dUsoli^  in  twd  ChiltoM  of  ITofer.— This  killed  all  of 
he  leaves  upon  the  tree  and  burned  the  bark  brown,  but  later  in  the  season  the  tree 
►tit  forth  a  new  growth  on  some  of  the  larger  braiiches.  All  of  the  insects  were 
dlled.  With  the  exception  of  about  one-tenth  of  the  adult  females  befoi^  secreting 
he  egg-masses  and  oUe-eighth  of  those  with  egg-masses}  egts  scarcely  injUi'ed.  (In 
(ne  OT  the  egg-masses  situated  upon  Ibl  SjxJt  where  the  bark  Bad  been  burned  brown 

found  three  recently  hatched  larvto  five  days  aftet  making  the  atopllcatiort.) 

One  I\>und  of  caustic  Soda  to  fon¥  OtUlons  Of  Wafer.— This  killed  about  f otir-flf ths 
»f  the  leaves  and  one-third  of  the  smaller  branches,  and  burned  the  bark  brown  in 
atge  spots.  With  the  ejcceptibn  of  about  one-sixth  of  the  adtdt  females  befote  se- 
tethig  the  egg-maiises  ahd  one-fourth  of  those  with  egg-masses,  all  of  the  insects 
rere  killed;  eggs  uninjured. 

One  By^tnd  of  caustic  Sodd  to  siw  GattoHs  of  tTttf^.— Thiii  killed  about  one-third  of 
he  leaves  upon  the  tree,  while  the  bark  was  not  ihjured.  A  slightly  lai*ger  number 
>f  the  jAdtdt  females  esci^ped  Injury  than  lb  the  preceding  expetimeht;  eggs  Unin- 
uted. 

Several  i^gg-maMes  Wel^  immel^sed  in  a  solution  composed  of  1  poUUd  of  caustic 
oda  dissolved  in  1  gall(m  of  watei^)  this  killed  about  oue-thlrd  of  the  eggs  thus 
Ir^t^. 

fiAftt)  80Al». 

This  wad  A  brown  lauudnr  soap,  manufactured  by  the  Los  Angeled  ISoab  Company, 
indet  the  name  of  **  OUr  Fa^tite  German  Chemical  Soap,**  and  I  am  informed  by 
ne  of  the  members  of  the  above  fbiai  that  this  soap  is  composed  of  tallow,  caustic 
oda,  a  little  sal-soda,  and  resin.  It  is  retailed  at  the  rate  of  5  cents  per  ba^.  welgh- 
rig  somewhat  less  than  a  pound,  but  it  could  probably  be  obtained  at  wholesale  at 
he  rate  of  S  cctttd  per  pound.  It  was  first  dissolved  in  hot  water  and  aftetwttrd  di- 
nted with  cold  water,  and  sprayed  upon  the  treed  when  quite  cold. 

One  Pound  of  Soap  and  two  Oatlons  of  TVafer.— Thid  left  a  whitish  coating  upon 
he  leaves  and  bark  of  the  tt-ee,  but  did  not  appear  to  iniut^  the  latter.  It  kifled  all 
ft  the  insects  with  the  eJcception  of  about  1  per  cent,  of  the  females  with  egg-masses, 
.nd  hardened  the  outside- of  the  etg-masses  to  such  a  degree  that  the  insects  after 
latching  ^vere  unable  to  make  their  way  to  the  outside  World.  Fully  fout-iifths  of 
he  eg^  were  thus  virtually  destroyed, 

OnePoiifid  of  Soap  and  three  Gdilons  of  Tt^dfer.-^Hiis  also  left  a  whitish  coating 
ipon  the  leaves  and  bark.  All  of  the  insects  were  killed  with  the  exception  of 
.bout  4  pei*  Cent,  of  the  adult  females,  before  secreting  the  egg-mlusses  and  8  jper  cent, 
•f  the  females  with  egg-masses.  About  three-f ourtl^  of  the  eggs  were  desfroyed  in 
he  manner  related  above* 

Several  of  the  egg-masses  were  immersed  in  a  solution  composed  of  1  poUnd  of 
he  soap  to  1  gallon  of  water,  and  not  a  living  insect  issued  from  either  of  the  egg- 
oasses  thus  treated. 

ft  is  necessary  to  sptay  tiiese  solutions  when  quite  hot,  since  the  cold  solutions  are 
f  such  a  thick  consistency  that  it  is  very  difficult  to  force  them  through  a  spraying 
Lozzle. 

soirr  SOAP. 

This  was  made  by  dissolving  1  pound  of  refined  potash  ahd  1  of  coucentrated  lye 
1  3  gallons  of  water,  to  which  was  added  one-half  gallon  of  fish-oil.  This  was 
oilea  fot  about  one  hour,  when  4^  gallons  of  water  were  added.  The  cost  of  these 
lat^rials  wheu  purchased. in  lai*ge  quantities  is  about  as  follows:  Potash  and  con- 
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centrated  Ive,  each  about  10  cents  per  pound;  fish-oil.  85  cents  per  gallon,  llie  ma- 
terials used,  in  making  the  soap  above  described  made  about  66  pmts  of  soap,  at& 
cost  of  87  cents,  being  a  trifle  over  half  a  cent  per  pint. 

Two  Pints  of  Soap  in  one  Gallon  of  Water, — This  proved  fatal  to  all  of  the  insectB 
with  the  exception  of  about  10  per  cent,  of  the  adult  females.  About  three-fourths 
of  the  eggs  were  destroyed,  the  solution  having  the  property  of  hardening  the  egg- 
masses. 

One  Pint  of  Soap  in  one  OaUon  of  Water. — This  proved  fatal  to  all  of  the  insects 
with  the  exception  of  about  one-third  of  the  adult  females,  but  not  more  than  ooe- 
third  of  the  eggs  were  destroyed. 

KEROSENE  EMULSIONS. 

An  emulsion  was  made  by  dissolving  half  a  pound  of  hard  soap  in  1  gallon  of 
water,  and  adding  it,  boiling  hot,  to  2  gallons  of  the  best  grade  of  kerosene  (150**  fire- 
test),  and  forcing  this  through  a  spravmg-pump  back  again  into  the  vessel  contain- 
ing the  solution.  This  was  continued  for  about  twenty  minutes,  when  a  very  good 
emulsion  was  formed. 

This  emulsion  was  used  in  various  i>roportions  from  1  part  of  the  emulsion  to  6 
parts  of  water,  to  1  part  of  the  emulsion  to  18  of  water.  Neither  of  these  sdo- 
tions  produced  an  injurious  effect  upon  the  trees  operated  upon. 

One  Part  of  the  Emulsion  to  six  Arts  of  Water, — ^This  proved  fatal  to  all  of  the 
insects  with  the  exception  of  about  6  per  cent,  of  the  f eniales  before  secreting  the 
e^R-masses  and  10  per  cent,  of  those  with  egg-masses.  Nearly  all  of  the  ^gs  were 
killed. 

One  Part  of  the  Emvlsion  to  nine  Parts  of  Water, — ^This  was  fatal  to  only  about 
one-third  of  the  adult  females  and  a  somewhat  larger  proportion  of  the  young  oneB. 
About  four-fifths  of  the  eggs  were  destroyed. 

A  number  of  the  ^g-masses  were  immersed  in  the  undiluted  emulsion,  and  mne 
of  the  eggs  thus  treated  hatched  out. 

An  emulsion  of  the  same  grade  of  kerosene  as  that  used  above  was  formed  of  S 
gallons  of  kerosene  and  1  ^illon  of  sweet  milk.  This  formed  a  better  and  more 
stable  emulsion  than  the  one  made  with  soapnsuds,  but  its  effects  upon  the  insects 
were  not  as  good  as  those  produced  b^  the  latter  emulsion. 

A  solution  composed  of  1  part  of  this  emulsion  to  6  parts  of  water  killed  nearly  all 
of  the  young  insects,  but  proved  fatal  to  only  10  per  cent,  of  the  adult  females  with 
egg-masses.    About  one-half  of  the  eggs  were  killed. 

A  third  emulsion  was  formed  by  emulsifying  2  gallons  of  the  same  grade  of  ker- 
osene as  that  used  above  with  1  gallon  of  soft  soap  dissolved  in  2  gallons  of  water. 
Ck>nsiderable  difficulty  was  experienced  in  forming  a  stable  emtdsion  with  these  in- 
gredients. 

This  emulsion  was  diluted  with  water  to  such  an  extent  that  each  5  gallons  of  the 
diluted  wash  contained  1  gallon  of  kerosene.  This  proved  fatal  alike  to  the  insects 
in  all  of  their  stages  and  £Uso  to  their  eggs. 

It  was  also  usea  in  such  proportions  that  each  7  gallons  of  the  diluted  wash  con- 
tained 1  gallon  of  kerosene;  this  was  fatal  to  all  of  the  insects  with  the  exception 
of  a  small  number  of  the  adult  females  with  ^g-masses;  all  of  the  eggs  were  killed. 

Even  the  strongest  solution,  containing  1  gAuon  of  kerosene  in  each  6  eallons  of 
the  diluted  solution,  produced  no  injurious  effect  either  upon  the  trees  or  fruit;  the 
trees  experimented  on  were  small  orange  trees  about  four  years  old. 

Unlike  the  soap  solutions,  which  penetrate  the  egg-masses  and  afterward  harden, 
thus  preventing  the  escape  of  the  young  insects  after  hatching  out,  the  kerosene  de- 
prives the  eggs  of  ti^ir  vitality  by  penetrating  first  the  ogg-sacs  and  then  the  eggs 
themselves. 

The  cost  of  the  kerosene  (150**)  is  about  20  cents  per  gallon  when  purchased  in 
large  quantities. 

TOBAOOO. 

Two  pounds  of  tobacco  leaves  and  stems  were  boiled  in  water  until  the  strength 
of  the  tobacco  liad  been  extracted;  the  solution  when  cold  was  diluted  with  water 
and  used  in  various  proportions. 

When  used  in  the  proportion  of  1  pound  of  the  tobacco  to  each  2  gallons  of 
water,  all  of  the  insects  were  killed;  about  8  per  cent,  of  the  eggs  escaped  injury. 

When  used  in  the  proportion  of  1  pound  of  the  tobacco  to  each  4  gaUons  of  the 
solution,  it  proved  fatal  to  all  of  the  insects  with  the  exception  of  about  10  per  cent. 
of  the  adult  females  with  egg-masses;  about  95  per  cent,  of  the  eggs  were  silled. 

Tlie  strongest  solution  us^,  1  poimd  of  tobacco  to  each  2  gallons  of  water,  pro- 
duced no  injurious  effect  upon  the  tree. 

Several  ^g-masses  were  unmened  in  a  aolutioii  oontalnlsg  a  pound  of  tobacco  \f> 
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H  gallons  of  water,  and  thk  proved  fatal  to  about  one-half  of  the  eggs.  As  this  is 
out  of  all  proportion  as  oompared  with  the  other  experiments  made  By  rorajing  the 
egK-niasses  upon  the  trees  ^th  the  tobacco  decoction  of  various  strengths,  I  am  led 
to  believe  that  when  the  egg-masses  are  simply  immersed  in  any  solution,  except 
Tvhen  held  in  the  solution  for  some  time,  they  ao  not  become  so  thoroughly  saturated 
'With  it  as  when  the  latter  is  sprayed  upon  them;  and  I  have  proved  beyond  a  doubt 
that  a  solution  thrown  upon  the  msects  in  the  form  of  a  fine  spray  will  have  a  better 
efitect  tlian  if  thrown  upon  them  in  a  coarser  spray,  just  as  a  heavy  fog  or  mist  wUl 
more  t^orou^hly  wet  a  tree  than  a  heavy  shower  of  rain  in  large  drops  will  do. 

The  cost  of  the  tobacco  at  wholesale  is  about  10  cents  per  pound,  but  sometimes 
refuse  tobacco  can  be  obtained  from  cigar  manufactories  at  from  1^  to  2  cents  |)er 
pound. 

8HEEP  DIP. 

This  was  the  *'  Gold-leaf"  brand,  manufactured  at  Louisville,  Ky.,  and  said  to  be 
a  pure  extract  of  tobacco;  it  costs  about  $1.75  per  gallon  when  purchased  in  large 
quantities. 

It  was  diluted  with  water  in  various  proportions,  but  even  when  used  in  the  pro- 
portion of  1  gallon  of  the  dip  to  30  gallons  of  water  it  proved  fatal  to  only  about  four- 
tif ths  of  the  young  insects  and  one-fourth  of  the  adult  females  with  egg-masses, 
while  the  eggs  were  scarcely  affected  by  it. 

Several  egg-masses  were  immersed  m  the  pure  dip,  and  none  of  the  eggs  thus 
treated  hatched  out. 

TOBACCO  SOAP. 

Samples  of  this  soap  were  received  from  the  manufacturers,  the  Rose  Manufactur- 
ing Company,  of  17  South  William  street,  New  York  City.  The  soap  was  first  dis- 
Bolved  in  hot  water  and  afterward  diluted  with  cold  water. 

Otic  Pound  of  the  Soap  to  nine  OaUons  of  Water. — This  proved  fatal  alike  to  the 
insects  in  all  stages  of  development  and  also  to  their  eggs.  * 

One  Pound  of  the  Soap  to  tu'cntfj-one  OaJlons  of  Water. — ^This  was  fatal  to  all  of 
the  insects  with  the  exertion  of  about  one-third  of  the  adult  females  before  secret- 
ing the  egg-masses  and  a  slightly  larger  number  of  those  with  egg-masses. 

The  cost  of  this  soap  has  heretofore  been. 50  cents  per  poimd,  but  I  am  informed 
by  the  agent  here,  Mr.  J.  B.  Francisco,  that  the  price  of  the  soap  has  been  recently 
reduced  one-half. 

.YUrEGAfi. 

A  small  branch  of  a  lemon  tree  upon  which  were  a  number  of  Cottony  Cushion- 
scales  was  inunersed  in  pure  grape  vinegar,  but  it  had  very  little  efTect  upon  the 
adult  females  and  their  eggs,  and  produced  no  perceptible  injury  to  the  leaves.  It 
likewise  had  but  little  effect  upon  the  insects  when  used  in  the  proportion  of  1  gal- 
lon of  vinegar  to  8  gallons  of  water  in  which  4  pints  of  soft  soap  nad  been  dissolved. 

PARIS  OREEN. 

One-half  an  Ounce  of  Paris  green  was  thoroughly  stirred  into  two  OaUons  of 
Water. — The  whole  was  sprayed  upon  a  small  orange  tree  growing  in  the  shade  of  some 
large  eucalyptus  trees.  This  proved  aUke  fatal  to  the  insects  and  the  tree.  In  many 
places  upon  the  tree  the  sap  had  exuded  from  the  bark  in  considerable  quantities, 
and  remained  adhering  to  the  bark  in  the  form  of  a  brownish  gum. 

One-third  of  an  Ounce  of  Paris  green  to  two  Gallons  of  Water. — This  was  sprayed 
upon  all  parts  of  a  small  orange  tree,  the  greater  part  of  it  being  sprayed  upon  the 
trunk  and  bases  of  the  larger  branches.  In  these  places  all  of  t^^nsects  were  killed, 
but  fully  one-third  of  those  situated  upon  the  outer  ends  of  the  branches  were  not 
killed.    In  several  different  places  the  sap  had  exuded  from  some  of  the  branches. 

One-fourth  of  an  Ounce  of  Paris  areen  to  two  Gallons  of  Water. — This  also  killed  all 
of  the  insects  upon  the  trunk  and  bases  of  the  larger  oranches,  where  the  ^eater 
part  of  the  solution  had  been  sprayed,  but  onlv  about  one-half  of  the  insects  situat^ 
upon  the  outer  ends  of  the  branches  were  killed.  This  solution  did  not  cause  the 
sap  to  exude  from  any  part  of  the  tree. 

One-fourth  of  an  Ounce  of  Paris  green  to  tico  Oallous  of  Water  and  one  Pint  of  the 
Kerosene  Enitasion. — The  emulsion  was  formed  by  emulsifying  2  gallons  of  kerosene 
in  1  gallon  of  hot  water  in  which  had  been  dissolved  half  a  pound  of  soap.  A  pint  of 
this  emulsion  was  diluted  with  2  gallons  of  water,  after  wnich  the  Paris  green  was 
added;  but  it  was  impossible  to  keep  the  ^een  incor|X)rated  in  the  solution,  as  it 
would  rise  to  the  surface  the  moment  the  sturing  ceased.  The  effect  of  the  solution 
upon  the  tree  and  insect  was  about  the  same  as  in  the  preceding  experiment,  with 
the  exception  that  only  about  one-third  of  the  insects  situated  upon  the  outer  ends 
of  the  branches  were  killed* 
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JELBPOBT  UPOH  SUFFLEHSirTABT  EZPEBIMEVT8  OH  THE  OOTIOn 
0U8HI0H-S0ALB ;  70LL0WSI)  BT  A  &EPOBT  OH  EXPEBIMSin 
ON  THE  BED  SOALE. 

Bt  Albert  Kosbblb,  Special  Agent. 

UBTTXB  OF  T&ANBlHTTALi 

Alameda,  Cal..  DeoentJber  1, 1888. 
Sib  :  I  herewith  submit  a  report  of  continued  experiments  on  the  Cottony  Cashioo- 
scale  {Iceryajmrchan),  made  at  Los  Angeles,  Cat. ,  after  the  expiration  of  the  ap- 
pointment of^D.  W.  CoquiUett,  with  whom  I  worked  previouelj,  as  directed  by  you 
m  letter  of  January  28. 

My  warmest  thanks  are  due  to  Mr.  August  Buschhaupt,  of  the  Los  Angeles  Soep 
Company,  for  kindly  assisting  me  in  preparing  the  various  soaps. 
Very  resi)ectfully, 

ALBERT  KOEBELE. 
Plrof .  C.  V.  RiLBY, 

U.  S,  Entomologist,  Washington,  D,  C. 

INTEODUCTORT. 

The  chief  object  of  my  work  has  been  to  find  a  wash  as  low  in  price  as  possible, 
and  at  the  same  time  one  which  all  the  fruit-growers  can  prepare  tnemselTes.  This, 
as  is  shown  below,  is  not  a  difficult  matter. 

In  March  and  April,  while  at  work  with  Mr.  Coquillett,  and  after  witnessing  tvI- 
ous  experiments,  eepeciallT  with  soaps,  I  concluded  that  these,  if  tried  in  aO  their 
varieties,  would  prove  gooa  agents  in  destroying  the  scales,  and  that  the^  also  could 
be  Droduced  at  a  very  reasonable  cost.  Up  to  this  day,  in  my  limitcnd  intercoilrse 
witn  orange-growers,  I  have  seen  nothing  cheaper  for  killing  the  Cottony  Cushion- 
scale. 

It  has  always  been  a  difficult  matter  to  know  just  how  much  of  the  article  used 
should  be  taken  to  a  certain  quantity  of  water  to  bo  effective  on  the  scales  and  nol 
injure  the  trees.  Very  often  the  spraying  is  done  by  inexperienced  hands,  and  in 
such  cases  no  good  results  can  ever  be  expected  even  with  the  best  washes.  Natu- 
rallv  it  will  be  used  in  stronger  doses  at  the  next  operation,  and  the  oonsequence 
will  often  be  that  there  is  more  injury  done  than  good.  Experienced  bands  should 
always  be  engaged  in  this  work  to  secure  good  results.  I  have  myself  witnessed  ft 
pair  of  inexpert  operators,  and  was  much  amazed  at  the  rapid  progress  of  the  work; 
yet  when  examinmg  the  trees  a  week  later  it  was  hard  to  nnd  **  dead  sc^es." 

No  wash  will  be  effective  on  Icerya  unless  penetrating  the  cottony  mass,  and  for 
this  puri>ose  I  found  soap,  or  washes  of  soapy  nature,  the  best.  In  most  cases  the 
majority  of  the  voung  scales  are  found  among  the  egg-masses,  and  unless  these  are 
destroyed  the  labor  is  of  little  value. 

BOAP  SOLUTIONS. 

Almost  any  soap,  if  used  in  right  quantity,  will  be  destructive  to  both  the  eggs 
and  the  insects  of  Jcerya,  and,  aside  from  resin  compounds,  will  best  penetrate  the 
cottony  mass.  The  egs-masses  should  always,  and  Immediately  after  the  tree  has 
been  sprayed,  be  co^letely  penetrated  by  the  wash.  Unless  this  is  the  case  th^ 
wash  has  not  the  effect  of  aestroying  everything.  In  some  of  the  washes  ueed, 
especially  such  as  contained  resin,  the  egg-masses,  if  not  reached  in  the  center,  be- 
came so  hard  that  rarely  one  of  the  young  scales  was  able  to  leave  its  place  of  birth. 
Often  one  or  more  newly  hatched  scales  will  be  found  under  the  body  of  the  mother 
scale  at  the  point  where  the  beak  is  inserted.  Here,  too,  the  mother  scale  exudee  a 
little  of  the  cottony  substance,  on  which  the  body  rests  close  to  the  bark.  After  light 
sprayingand  with  weak  wash  tliis  place. remains  dry  and  the  young  scales  unin- 
jured. Therefore  a  strong  spray  is  of  value,  by  which  the  scale  is  raised  or  some- 
what removed  from  its  firm  place.  Soaps  144  and  152,  which  I  have  made,  will  do 
as  well  at  i  cent  with  a  strong  and  thorough  spraying  as  at  ^  cent  by  weak  spraj. 
Never  have  I  observed  eggs  that  were  completely  wetted  by  any  of  the  washes  uaM 
to  hatch;  in  every  instance  they  were  destroyed. 

For  applying  solutions  there  is  nothing  better  than  a  cyclone  nozzle  for  thorough 
work,  especiafiy  if  the  exit  hole  be  made  considerably  larger,  to  save  time,  and  tfis 
is  easily  done. 

The  cyclone  nozzle  used  in  my  experiments  had  been  eaten  out  opposite  the  exit 
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lole  to  a  depth  of  about  9^*^,  and  three  additional  plates  of  8"^"^  thickness  had  been 
mt  on  snooeesively ;  a  oiroul^  cavity  formed  in  the  chamber,  and  last  the  cap  con- 
aining  the  outlet  fell  off.  This  also  had  been  eaten  nearly  through.  Not  more  than 
,000  gallons  of  wash  had  been  sprayed  with  the  nozale.  This  may  be  largely  due 
o  the  impure  and  sandy  water  used. 

FRKPAfiATIOK  OF  BOAP. 

At  the  beginning  of  my  work,  in  preparing  whale-oil  soap,  I  used  chiefly  Babbitt's 
K>taah  or  lye,  which  is  sold  in  boxes  of  4  doeen  1-pound  cans,  at  from  0  to  10  cents 
»er  pound.  To  1  i>oimd  of  potash  2  fi;allons  of  water  were  added  and  placed  over 
Ire.  After  all  the  potash  had  been  <ussolved,  2  pints  of  fish-oil  were  added  and 
ontents  cooked  until  the  soap  had  formed;  then  2  gallons  more  water  were  added 
md  well  mixed  together.  This  formed  a  soft  soap,  and  would,  after  cooling,  readily 
oix  with  cold  water. 

The  cost  of  this  soap  is  about  i  cent  per  pint,  and  2  i>ints  are  required  to  1  gal- 
on  of  water  to  destroy  eggs  and  insects  of  Icerya,  This  would  be  1  cent  for  10 
>int8  of  wash.  Fish-oil  is  sold  generally  at  Los  Angeles  at  about  82  cents  per  gallon, 
ivholesale  price. 

Later,  however,  instead  of  using  Babbitt's  potash,  I  obtahied  caustic  soda  from 
he  Los  Angeles  Soap  Company.  This  is  sold  at  wholesale  by  the  same  firm  at 
>  cents  per  pound,  and  it  is  equally  as  good  as  Babbitt's  potash.  To  1  pound  of 
;his  caustic  soda  8  pounds  of  grease,  or  part  of  that  and  resin  to  the  full  amount, 
ihould  be  taken,  as  will  be  shown  in  the  experiments.  Three  poimds  of  tallow 
tnd  resin  to  1  pound  of  soda  did  much  better  work  than  did  4  of  the  first  to  1  of 
;he  last.  Tallow  is  sold  by  the  same  firm  at  8  cents  per  pound  and  resin  at  Ij  cents, 
w-holesale  price.  Almost  an;^  grease  would  answer  in  making  soap,  and  much  could 
36  saved  for  this  purpose  whicn  otherwise  would  not  be  made  use  of. 

In  making  soap  152, 1  pound  of  caustic  soda  is  dissolved  in  1^  gallons  of  water; 
:hen  the  2  pounds  of  resin  and  1  pound  of  tallow  is  dissolved  in  1  qusut  of  the  lye; 
if ter  the  resin  is  all  well  dissolvea  by  moderate  heat  the  lye  is  added  slowly,  while 
xx)kin^,  under  continued  stirring.  The  mixture,  if  ^ood,  will  become  dark  brown 
ind  thick.  Should  it  become  whitish  and  fiocky  (this  is  caused  by  too  much  and 
too  strong  lye),  water  should  be  added  and  it  will  become  right  again.  This  will 
make  22  pints  of  soap— for  water  should  be  added  to  make  that  amount  after  all  the 
lye  is  in — at  a  cost  of  11  cents,  excluding  fuel  and  labor  in  preparing  it,  which 
i,mount  to  but  Httle,  and  will  be  sufficient  for  44  gallons  of  wash  if  sprayed  well, 
rhis  is  for  Icerya,  I  would  not  recommend  it  stronger  than  i  cent  for  a  gallon  of 
Ihe  wash. 

The  same  rule  is  to  be  observed  in  preparing  soap  No.  144.  This  has  been  tried 
Uso  on  two  large  trees  by  Messrs.  Wolfskill  and  Craw,  at  i  cent  per  gallon  of  the 
wash.    All  eggs  and  insects  were  destroyed  and  the  tree  left  in  excellent  condition. 

Li  preparing  these  soaps  the  resin  and  tallow  should  never  b^  dissolved  without 
the  additional  lye.  It  will  become  so  hot,  that  if  a  little  lye  is  added  a  good  part 
jf  the  contents  of  the  kettle  will  boil  over.  All  this  is  avolaed  by  adding  the  lye  as 
said  above,  and  the  resin  will  dissolve  the  quicker. 

In  making  tallow  soap  for  experiment  77  the  caustic  soda  shotdd  be  dissolved  in 
somewhat  less  water.  One  gallon  is  used.  After  the  tallow  and  resin  are  dissolved 
together  (in  this  soap  it  cdn  be  done  without  the  lye)  the  lye  should  be  added  slowly 
^hile  boiling,  and  afterward  the  required  water  added.  Thirty-seven  pints  of  soap 
were  made  m  experiment  77  at  i  cent  per  pint.  In  using  caustic  soda  the  cost  of 
same  quantity — i.  e.,  1  pound  of  soda,  5  cents;  tallow,  2^  pounda,  7.5  cents;  resin,  i 
pound,  0.73  cent — would  be  only  18^  cents;  and  in  making  40  pints  of  soap  this  would 
be  i  cent  per  pint.  One  pint  of  soAp  to  7  pints  of  water  would  be  sufficiently  strong 
to  kill  the  scales  and  their  eggs. 

A  soap  emulsion  prepared  cold  is  used  extensively  in  and  around  Los  Angeles.  I 
bave  not  seen  any  good  results  from  it.  If  mixed  with  water  free  oil  would  fioat  on 
the  top,  and  trees  treated  with  it  would  lose  half  their  leaves  and  be  arrested  in 
growth  for  weeks.  The  fruit  would  be  burned  and  marked  from  the  excessive  caus- 
tic it  contains.  I  have  seen  several  hundred  trees  in  such  condition  in  the  Wolf  skill 
orchard.  The  consistency  of  this  particular  mixture  I  could  not  learn.  Never,  and 
[  have  been  assured  so  by  experienced  soap-men,  can  a  proper  soap  be  made  except 
by  cooking.  Although  my  experiments  85  and  71  show  good  results,  I  would  not 
recommend  them. 

RESIN  COMPOUNDS. 

These  I  found  excellent  for  destroying  Icerya,  and  the  few  experiments  made  on 
;he  Red  Scale  {Aapidiotus  aurantii)  showed  promising  results*,  y^t  l\3k3c\.Vyet  ^yL^xv- 
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ments  are  required  to  be  positiye.  The  resin  compound  will  penetrate  the  cottony 
mass  of  loerya  as  well  as,  or  even  better  than,  soap.  Yet  its  actions  are  slower,  and 
if  not  used  sufficiently  strong,  oven  if  all  the  egga  are  destroyed,  some  of  the  mother 
scales  will  not  be  killed  by  it,  or  if  so,  only  after  they  have  left  a  few  fresh  eggs, 
which  will  in  due  time  hatch.  Such  eggs,  if  few,  are  brought  forth  loose,  1. 1,, 
without  the  usual  protection  of  cottony  exudation,  and  either  drop  to  the  ground 
or  lie  free  above  the  destroyed  egg-mass  and  under  the  dead  mother.  No  doubt, 
many  of  these  eggs  never  hatch,  esi)ecially  in  hot  weather. 

It  is  quite  dinerent  with  eggs  which  are  deposited  by  females  that  really  survite 
treatment;  the  usual  cottony  mass  is  exudea,  and  thus  the  eggs  are  protected  as 
usual  and  hatch  always. 

Ito  action  on  Red  Scale  is  very  promising,  either  mixed  with  soap  or  in  simple 
emulsion,  as  experiments  will  show.  Expenment  132,  ^  pint  of  compoimd  to  1  gallon 
of  water,  although  costing  only  i  cent  per  gallon  of  the  wash,  destroyed  a  large  num- 
ber of  the  scales;  and  a  few  days  after  application  the  covering  became  loose  from 
the  insect,  so  much  so  that  some  of  them  could  be  blown  off  and  leave  the  insects 
exposed,  affording  an  excellent  opportunity  for  the  mites,  with  which  the  tree  was 
swarming,  and  which  do  not  seem  to  be  harmed  by  the  wash. 

A  strong  application  of  this  emulsion  will  form  a  coating  over  everything  on  the 
tree,  will  exclude  the  insects  from  air  for  a  few  days,  and  will  have  entirely  disi^ 
peared  in  a  week  in  warm  weather,  as  shown  in  experiment  134. 

LYE  SOLUTION. 

A  few  experiments  were  made  on  hedges  of  young  orange  plants.  Experiments 
108-118  will  show  the  results.  While  in  every  case  the  pmnt  was  more  or  less  in- 
jured, the  insects  alone  were  killed,  or  part  oi  them,  ana  the^oontents  of  egg-ncs 
were  not  in  the  least  affected,  even  with  so  strong  an  application  that  the  plant  was 
destroyed  entirely. 

BISULPHIDE  OF  CARBON. 

A  few  experiments  were  made  in  fumigating  with  this  article,  but  its  action  is  too 
slow  to  be  of  value  on  large  trees.  Messrs.  Wolfskill  and  Craw  have  made  several 
experiments,  and  on  trees  of  about  8  feet  in  diameter  all  the  scales  were  destroyed 
in  twenty-four  hours.  The  trees  were  greatly  benefited  by  it,  as  I  am  informed  by 
these  gentlemen. 

KEROSENE  EHULSION. 

The  cost  of  this  article  is  too  high  for  generaT  use  as  a  remedy  for  the  Cottony 
Cushion-scale.  An  emulsion  of  '*  kerosene  1  gallon,  soft  soap  ^  fndlon,  and  water  1 
gallon  "  (see  experiment  41),  cost  about  24  cents  for  2|  gallons  of  tne  emulsion.  This 
IS  wholesale  price.  Three  pints  of  this  emulsion  is  reouired  to  1  gallon  of  water  to 
destroy  both  the  Icerya  and  its  eggs.  This  would  be  atx)ut  18  cents  for  7  gallons  of 
the  wash. 

In  all  the  experiments  mad^  with  this  emulsion  I  have  not  seen  the  slightest  injoiy 
done  to  the  trees,  as  is  the  case  with  some  of  the  soaps  if  used  too  strong. 

Made  in  this  way  with  soap,  it  penetrates  the  cottony  mass  more  easily  than  if 
emulsified  with  some  other  substance. 

Very  good  results  were  had  with  emulsion  of  petroleum.  As  this  could  be  bought 
at  from  6  to  7  cents  per  gallon  in  large  quantities  and  combined  with  soap,  it  males 
a  reasonably  cheap  wash.  The  orange  trees  are  left  in  an  unsightly  conoition  even 
for  a  month  or  six  weeks  after  application,  and  it  could  therefore  not  be  used  on 
maturing  fruit;  yet  If  properly  tried  it  may  do  good  work  on  other  scales  on  de- 
ciduous &ees  in  the  dormant  state. 

EXPERIMENTS.* 

I  now  give  in  some  detail  an  account  of  the  more  instructive  of  the  experiments 
made,  noting  results  in  each  case. 

Experiment  18.    Sheep-dip. 

Sheep-dip,  1  pint;  water,  15  pints.  Applied  July  9.  On  examination,  July  16,  found 
but  few  of  the  smaller  scales  killed;  contents  of  egg-sacs  not  affected,  ilr.  Coqiiil- 
lett  reported  on  other  experiments  with  same  mixture. 

*It  will  be  noticed  that  the  numbers  of  the  experiments  are  not  perfectly  con- 
secutive; but  the  omitted  numbere  will  be  found  under  the  head  of  the  **Red  Scale", 
m  the  last  section  of  the  report. 
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Experiment  19.    Emulsion  of  Grade  petroleoxxu 

>ne  gallon  of  Grade  petroleum;  i  gallon  of  soap  of  experiment  18  (consisting  of 
ale-oil,  4  pints;  potash,  1  pound;  concentrated  lye,  1  pound;  and  water,  7i  gal- 
b),  and  i  gallon  of  water.  Applied  May  4,  and  reported  on  by  Mr.  Coquillett. 
ip  and  water  were  heated  together  first  and  petroleum  added.  This  made  a  good 
iilsion  after  working  for  halt  an  hour  with  hand  pimip,  and  remained  stable  for 
t  next  three  weeks. 

iknulsion,  1  pint;  water,  1  gallon.  Applied  July  16.  Will  settle  in  drops  on  tree 
1  not  penetrate  egg-masses.  August  9,  only  a  few  of  the  smaller  insects  dead. 
weB  spotted,  but  not  injured. 

Ea^periment  20.    Emulsion  of  crude  petroleum. 

Smulsion,  2  pints;  water,  1  gallon.  Applied  July  17.  Will  not  penetrate  egg-sac. 
[gVLBt  9,  found  nearly  all  insects  dead  on  trunk  and  larg[e  branches;  youuK  hatch- 
;  numerously.  The  trunk  and  large  limbs  of  tree  remained  free  from  scaues  for  a 
IS  time  after. 

Eacperiment  21.    Emulsion  of  crude  petroleum  and  soap  18. 

Smulsion,  1  pint;  soap,  1  pint;  water,  1  gallon.  Applied  July  17,  and  penetrated 
urly  all  egg-masses.  August  9,  all  insects  killed  and  dry;  a  few  of  the  eggs  have 
tched. 

Experiment  22.    Whale-oil  soap  and  lime  water. 

liade  of  fish-oil,  8  pints;  potash,  1  pound;  water  (in  which  1  pound  of  slaked  lime 
d  stood  for  twent^four  hours*),  4  eallons. 

k>ap,  i  pint;  wate4 1  gallon.  Applied  July  81.  Only  a  small  part  of  scales  killed 
d  a  few  of  the  smfller  egg-masses  destroyed.  Killed  about  naif  of  the  young 
ack  Scale  {Lecaniitm  olece), 

Escperim^nt  23.    Soap  22. 

Soap,  1  pint;  water,  1  gallon.  Applied  July  81.  Will  not  penetrate  all  the  larger 
g^-masses.  August  8,  a  few  of  the  mother  scales  still  living;  some  young  hatch- 
;.    September  14,  insects  were  not  numerous. 

ExperiTnent  24.    Soap  22. 

Soap,  li  pints;  water,  1  gallon.  Applied  July  81  on  lemon  tree,  with  trunk  and 
mcnes  completely  covered  with  scales.  Penetrated  all  e^g-masses.  One  hour 
ser  spraying,  many  dead  Coleoptera,  Hemiptera,  and  lace-wmg  fiies  were  found  on 
ouna.  August  8,  occasionally  a  single  living  insect  was  found.  August  23,  in- 
}ts  few;  very  few  yoimg  hatched;  tree  healthy  and  blooming. 

Experiment  25.    Whale-oil  soap. 

Biade  of  fish  oil,  9  pints;  crude  potash,  3  pounds;  caustic  soda,  1  pound;  lime,  3 
unds;  and  water,  9^  gallons. 

Soap,  i  pint;  water,  1  gallon.  Applied  July  31.  WiU  penetrate  only  smaller  egg- 
isses.  August  9,  only  a  small  part  of  scales  killed.  August  14,  scales  numerous; 
g-masses  covered  with  fungus. 

Experim,ent  26.    Soap  25. 

Soap,  1  pint;  water,  1  gallon.  Applied  July  31.  Will  penetrate  all  egg-masses. 
igust  9,  nearly  all  scales  killed;  a  few  newly  hatched  young  on  tree.  September 
,  scales  few;  &ee  in  good  condition. 

Experiment  27.    Soap  25. 

Soap,  li  pints;  water,  1  gallon.  Applied  August  2.  August  10,  a  few  eggs  found 
injured.  Ausust  14,  some  of  the  mother  scales  have  produced  fresh  eegs  before 
ing;  others  stul  living.    September  14,  scales  quite  numerous;  tree  healtny. 

Experiment  28.    Soap  25. 

Soap,  2  pints;  water,  1  gsdlon.  Applied  August  5  on  lemon  trees.  Nearly  all  the 
lies  were  dry  the  following  day.  August  14,  no  living  scales  could  be  found; 
»  not  injured. 

*  Whenever  lime  was  used,  only  the  clear  water  was  taken  after  the  lime  had  set- 
d  to  the  bottom. 

36  AO— '86 
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Soap,  9  pints;  water,  1  gallon.  Applied  August  0.  Auguat  10,  found  all  Rales 
and  egg^maflsei  hard;  troe  not  injured.  September  15,  many  ecaiea  haTe  (xnoeoa 
tree  again;  it  is  health j  and  blooming. 

Eocperiment  80.    Soap  95  and  omde  carbolic  add. 

Soap,  6  pints;  crude  carbolic  acid,  emulsified,  i  pound;  water,  6  gallons.  Applied 
August  7.  Did  not  penetrate  egg^masses  weU.  August  28,  living  scales  quite  nu- 
merous. 

Eacperiment  81.    Soap  25  and  petroleum  emulsion. 

Soap,  2  pints;  emulsion,  1  pint:  water,  8  gallons.  Applied  August  8.  August  10, 
scales  nearly  ail  dead  but  not  dry,  having  an  inflated  appearanoe.  August  14,a 
few  scales  liave  reoovered.    Sepvember  14,  tree  clean;  scales  very  few. 

Eocperiment  82.    Soap  25.    Petroleum  emulsion. 

Soap,  2  pints;  emulsion,  1  pint;  water,  9  gallons.  Applied  August  9.  Destroyed 
all  sccues  and  e^^  Septemoer  14,  occasionally  one  scale  on  branches  only;  dods 
on  stem.    Tree  nealthy;  fruit  not  injured  or  spotted* 

Eocperiment  84.    Soap  25.    Petroleum  emulsion. 

Soap,  8  pints;  emulsion,  1  pint;  water^  2  gallons.  Applied  August  9.  Foond 
ioalee  and  egg-masses  hardened  the  followmg  day  and  many  dead  inMcts  on  KToand. 
September  14,  very  few  scales;  stem  and  large  branches  entirely  free;  tree  nedlthy 
and  growing.  ^ 

Eacperiment  80.    Soap  made  cold.    Soap  emulsion. 

One  pound  of  potash  was  dissolved  in  1  quart  of  water;  2  pints  of  fish-oil  made 
lukewarm,  and  the  lye  slowly  added  under  ^continued  stimne;  then  i  gallon  U 
water,  in  which  1  pound  of  slaked  lime  had  been,  was  added.  After  two  days 
water  was  added  to  make  86  pints,  and  in  a  week  it  had  become  an  emulsion  or  im- 
perfect soap.  One  pint  of  this  (costing  1  cent)  to  1  gallon  of  water.  Applied  An- 
Kust  11.  will  penetrate  all  egg-masses  well.  August  14,  found  all  scales  and  9gg^ 
destroyed.  August  17,  black  stickv  drops  remained  on  fruit  and  leaves  had  begun 
to  drop.  September  14,  occasionsdiy  one  young  scale;  black  drops  had  disappeued 
from  miit,  not  leaving  any  mark.    About  one-quarter  of  the  {eaves  have  fsulen. 

Eacperiment  86.    Emulsion  85. 

Heated  emulsion  to  cooking-point;  then  took  1  pint  to  1  gallon  of  water.  This  did 
not  penetrate  egg-masses  well,  and  many  of  the  larger  remained  dry  inside.  De- 
stroyed all  of  the  scales,  but  some  of  the  eggs  hatched  and  young  became  num«x>os. 
Mcmy  leaves  dropped. 

Eocperiment  87.    Whale-oil  soap. 

Made  of  potash,  1  pound;  fish-oil,  2  pints;  and  water  to  make  80  pints  of  so^), 
costing  i  cent  per  pint. 

Soap,  2  pints;  water,  1  gallon.  Applied  August  18.  This  penetrated  all  ett" 
masses  well,  and  all  the  scales  were  found  dead  the  next  day.  August  17,  scaleB 
and  egg-masses  hard. 

Eocperiment  88.    Soap  87. 

Soap,  1  pint;  water,  1  gallon.  Applied  August  18.  Will  not  penetrate  egg-massei 
weU.    About  half  of  the  eggs  and  scales  kill^. 

Eocperiment  89.    Soap  87.    Petroleum  emulsion. 

Soap,  5  pints;  emulsion,  1  pint;  water,  42  pints.  Applied  August  13.  Tree  well 
sprayed.  All  the  scales  were  found  dead  the  next  day.  Only  a  few  of  the  eggs 
natcned,  but  scales  were  numerous  again  September  14. 

Eacperiment  40.    Soap  37.    Petroleum  emulsion* 

Soap,  5  pints;  emuLsion,  1  pint;  water,  4  gallons.  Applied  August  16.  On  the 
18th  all  the  scales  killed;  eg^-masses  hard.  August  23,  a  lew  scales  on  stem  again. 
September  14,  scales  increasmg,  especially  on  stem;  tree  and  fruit  not  injured  or 
discolored. 
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Eoeperiment  41.    Kerosene  emuliion. 

Keroeene.  1  gallon;  soap,  371  gallons;  water,  1  gallon.  Soap  and  water  heated 
mud  all  worked  together  for  halt  an  hour  with  pump.  This  formed  a  cream-white 
emulsion  and  bec^e  as  thick  as  cream  on  coolmg. 

One  pint  of  this  emuLsion  to  1  gallon  of  water.  Applied  AujB:U8t  16.  Did  not  pen- 
etrate egg-masses;  killed  only  a  small  part  of  young  Boales.  September  14,  tree  full 
of  scales. 

Experiment  4d.    "Kerosene  emulsion  41. 

Emulsion,  2  pints;  water.  1  gallon.  Applied  August  16.  Did  not  penetrate  egg- 
masses  well.  Found  next  day  about  half  of  the  eggs  destroyed,  also  about  half  of 
the  scales  were  dead;  several  dead  Coleoptera  on  groimd.  August  88,  a  few  of  the 
Boales  still  living;  e^gB  hatching.  September  14,  a  few  of  the  mother  scales  still 
llTing;  young  hatchmg  numerously. 

Experiment  48.    Kerosene  emulsion  41;  soap  87. 

Emulsion,  1  pint;  soap,  1  pint;  water,  1  gallon.  Applied  August  16.  Tree  well 
sprayed ;  penetrated  nearly  all  the  ege-masses.  August  88,  a  few  Inseots  still  living. 
September  14,  scales  numerous;  Black  Scale  {L,  oleck)  not  all  dead* 

Experiment  44.    Kerosene  emulsion  41;  soap  87. 

Emulsion,  1  pint;  soap,  8  pints;  water,  4  gallons.  Applied  August  16.  Tree 
Kirayed  well,  and  nearly  all  egs-masses  were  found  wet.  August  18,  about  half  of 
toe  scales  dry,  the  others  still  soft  but  inflated;  some  of  the  egg-masses  dry  in  center, 
Angost  28,  young  hatching  occasionally.    September  14,  scfues  numerous  again« 

Eacperiment  45.    Kerosene  emulsion  41$  soap  87. 

Emulsion,  1  pint;  soap,  8  pints;  water,  2  gallons.  Applied  August  17.  Had  pen- 
etrated all  egg-masses  well  uter  spraying;  found  3  deaid  larvie  ^  Tortritc  on  stem, 
destroyed  bv  wash.  August  28,  occasionally  one  living  insebt;  no  young  hatching. 
September  l4,  few  insects  on  branches,  but  stem  fidL 

Experiment  46.    Keroeene  emulsion  41;  soap  87. 

Emulsion,  1  pint;  soap,  5  pints;  water,  6  gallons.  Applied  August  17  on  lemon 
tree.  Did  not  penetrate  egK-masses  well;  killed  one-half  of  the  eggs  and  three- 
fourths  of  the  scales.    In  a  short  time  the  tree  was  full  again. 

Experiment  47.    Keroeene  emulsion  41;  soap  87. 

Emulsion,  1  pint;  soap,  5  pints;  water,  4  gallons.  Applied  August  18.  Occasion- 
allj  one  of  the  mother  scales  survived,  but  very  few  young  hatoned. 

Eaperiment  51.    Kerosene  emulsion  41. 

Emulsion,  8  pints;  water,  1  gallon.  Applied  August  25.  Tree  full  of  loerjfa  and 
Red  Scales.  Penetrated  all  egg-masses  weD ;  killed  eggs  and  insects  of  loerya.  Only 
a  few  young  of  Red  Scale  hatched;  old  all  destroyed.   - 

Experiment  68.    Tar  soap. 

Ifade  of  fish-oil,  2  pints;  pine  tar,  1  pint;  potash,  1  pound;  water,  4  gallons. 

Soap,  1  pint;  water,  1  gallon.  Apphed  August  81.  September  10,  some  of  the 
mother  insects  still  hving  and  producmg  fresh  e^gs,  September  18,  all  insects  cov- 
ered with  fungus;  some  of  the  mother  scales  livmg;  young  hatching. 

Eapperiment  64.    Tar  soap  68. 

Soap,  2  pints;  water,  1  gallon.  Applied  August  81.  Penetrated  all  egg-masses 
well,  and  all  scales  and  eggs  were  destroyed;  tree  not  injured. 

Eaperiment  65.    Tar  soap  68. 

Soap,  i  phit;  water,  1  gaUon.  Applied  August  81.  Killed  only  a  small  part  of 
young  scales  and  small  egg-masses. 

Eaperiment  68.    Tobacco  soap. 

Made  of  tobacco,  i  pound;  fish-oil,  3  pints;  potash,  1  pound;  and  water  to  make 
42  pinte  of  soap.* 


♦The  tobacco  is  placed  in  a  bag  and  well  cooked  with  part  of  the  lye,  and  this  is 
added  after  the  soap  is  complete. 
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Soap,  1  pint ;  water,  1  gallon.  Applied  September  3.  Penetrated  only  smaller  egg- 
xnaflees  welL  September  6,  occasionally  one  scale  liTing;  no  young  as  yet  hare 
hatched.  September  11,  scales  still  dying;  large  females,  although  Qving,  yet  soft 
and  sickly;  noticed  many  walking  down  on  trunk  of  tree,  '^o  newly  hatched 
yoimg  could  be  found.    Noyember  4,  scales  few;  tree  in  good  condition. 

Bxperiment  69.    Tobacco  soap  68. 

Soap,  li  pint;  water,  1  gallon.  Applied  September  2.  Will  not  penetrate  egg- 
masses  welL  Noyember  6,  no  liying  insects  found.  Noyember  11,  occadonalljoDe 
moyin^  scale;  nearly  eyerything  dry.  September  14,  a  few  of  the  mo^er  scales  are 
depositing  fresh  en^,  but  without  cottony  mass,  lying  exposed.  Noyember  4,  scales 
yery  few;  tree  healthy. 

Expefimetd  70.    Tobacco  soap  68. 

Soap,  2  pints;  water,  1  gallon.  Applied  September  2.  Will  penetrate  all  egg- 
masses  if  sprayeid  welL  Piunp  broke  and  tree  fwas  not  sprayed  welL  Septembers, 
all  eggs  destroyed  and  nearly  all  the  insects;  a  few  were  obseryed  leaying  the  tree. 
September  18,  quite  a  number  of  liying  scales  on  tree;  some  still  dying.  Noyember 
4,  scales  few;  tree  healthy. 

Experim&fd  71.    Soap  emulsion  35. 

Another  trial  of  this  emulsion  was  made;  contents  same  as  in  86.  The  miztoie 
was  stirred  eyery  day  and  used  on  the  tenth  day. 

One  pint  of  this  emulsion  to  1  gallon  of  water.  Applied  September  2  on  large  tree; 
10  sallons  of  the  wash  used.  Penetrated  all  egg-masses.  September  6,  all  eggs  and 
scales  destroyed.  Result  about  the  same  as  in  25,  but  not  qmte  as  many  leaves  fell 
October  7,  tree  remarkably  clean,  growing  well;  fruit  not  marked. 

ExperiiMPrd  74.    Whale-oil  soap. 

Made  of  whale-oil,  8.pints;  i>otash,  1  pound;  water  to  make  40  pints  of  soap;  cost- 
ing about  \  cent  per  pint.  This  was  not  as  perfect  as  when  only  2  pints  of  oil  wen 
used. 

Soap,  1  pint;  water,  1  gallon.  Applied  September  6.  Result,  about  three-fouths 
of  BcaleB  and  eggs  killed. 

Exj^erimeni  75.    Soap  74. 

*  Soap,  \\  pints;  water,  1  gallon.  Applied  September  6.  Result:  Will  destro^eni 
and  scales,  out  also  tips  and  budding  leayes  or  tender  shoots;  the  older  leaves  aid 
not  fall. 

EoDperiment  76.    Soap  74. 

Soap,  2  pints;  water,  1  gallon.  Applied  September  6.  Killed  scales  and  egg^ 
result  on  tree  about  the  same  as  in  76. 

Ea^l>eriment  77.    Tallow  soap. 

Made  of  tallow,  2^  pounds;  resin,  i  pound;  potash,  1  pound;  and  water  to  make 
84  pints  of  soap;  costing  i  cent  per  pint. 

Soap,  1  pint;  water,  1  gallon.  Applied  September  9.  Wash  will  penetrate  all 
egg-masses  well.  September  10,  eggs  and  insects  destroyed;  nearly  eyerything  hard. 
Nothing  escaped  this  wash,  and  the  tree  was  not  in  the  slightest  injured  or  arrested 
in  its  growth. 

Experiment  78.    Soap  77. 

Soap,  li  pints;  water,  1  gallon.  Applied  September  9.  Killed  scales  and  eggs; 
tree  not  injured. 

Experiment  79.    Soap  77. 

Soap,  i  pint;  water,  1  gallon.  Applied  warm,  September  9.  Penetrated  onlj 
smaller  egg-masses  well.    About  half  of  the  scales  ana  eggs  destroyed. 

Experiment  84.    Soap  of  fish-oil,  tobacco,  and  resin. 

Made  of  fish-oil,  2  pints;  resin,  \  pound;  tobacco,  i  pound;  potash,  1  pound;  and 
water,  8  gallons. 

Soap,  i  pint;  water,  1  gallon.  Applied  September  11.  Many  of  the  scales  suTTiTcd, 
and  only  small  part  of  tne  eggs  were  destroyed. 

Experiment  85.    Soap  84.     ' 

Soap,  1  pint;  water,  1  gallon.  Applied  September  11.  September  18,  some  of  the 
scales  hardened  and  others  became  infiated.  One  of  the  mother  scales  deposited  6 
more  qggs  before  dying  and  one  of  the  young  hatched.    On  September  22  ^  had 


REPORT  OP  THE  ENTOMOLOGIST.  665 

tiardened.    October  5,  no  young  scales;  tree  covered  with  fungus.    November  4, 
Tungus  loose;  scales  very  few;  tree  in  good  condition. 

Experiment  86.    Soap  84. 

Soap,  li  pints;  water,  1  gallon.  Applied  September  11,  On  the  18th  some  of  the 
insects  were  still  dying.  •  On  the  30th  all  were  hard.    October  6,  tree  full  of  fungus^ 

Experiment  87.    Soap  77. 

Soap,  i  pint;  water,  1  gallon.  Applied  September  11.  Tree  well  sprayed,  and 
most  of  the  egg-masses  were  penetrated  by  wash.  Result:  Nearly  all  the  eggs  de- 
stroyed; only  a  few  mother  scales  survived  and  produced  fresh  eggs. 

Experiment  88.    Resin  soap. 

3Iade  of  resin,  2  jpounds;  tallow,  1  pound;  potash,  1  pound;  and  water  to  make  20 
pints  of  soap;  costmg  f  cent  per  pint. 

Soap,  \  pint;  water,  1  gallon.  Applied  September  18.  Penetrated  all  egg-masses 
well.  September  18,  some  of  the  scales  began  to  dry  up;  no  fresh  egKS.  September 
22,  all  dead,  but  not  hard.  October  4,  occasionally  one  yoimg  scale;  tree  in  fine 
condition. 

Experiinent  89.    Soap  88. 

Soap,  1  pint;  water,  1  gallon.  Applied  September  18.  The  scales  were  all  dead 
on  the  22d,  but  not  hard.  October  5,  scales  and  eggs  destroyed;  tree  in  good  con- 
dition. 

Experiment  90.    Soap  88. 

Soap,  li  pints;  water,  1  gallon.  Applied  September  18.  Destroyed  scales  and  eggs, 
althoii^h  tney  were  not  hard  on  the  23d.  October  5,  no  living  scales;  tree  in  good 
condition. 

Experiment  92.    Tobacco  soap. 

Made  of  tobacco,  i  pound;  tallow,  li  pounds;  resin,  li  pounds;  potash,  1  pound; 
and  water  to  make  40  pints  of  soap;  costmg  i  cent  per  pint. 

Soap,  i  pint;  water,  1  gallon.  Applied  September  lo.  Tree  well  sprayed.  Re- 
sult: Nearly  all  the  scales  and  eggs  destroyed;  scales  die  very  slowly;  some  Hemip- 
tera  and  Coccinellids  found  dead  on  ground. 

Experiment  98.    Soap  92. 

Soap,  t  pint;  water,  1  gallon.  Applied  September  16.  September  17,  all  e^^  and 
scales  seem  to  be  destroyed.  September  22,  insects  not  yet  all  dry,  but  dead;  tree 
in  very  good  condition.    Wash  sufficiently  effective. 

Experiment  94.    Soap  92. 

Soap,  1  pint;  water,  1  gallon.  Applied  September  16.  Penetrated  all  ejgg-masses 
well  and  aestroyed  evei^thing.    September  22,  scales  not  hardened;  nothing  living. 

Experiment  99.    Resin  soap. 

Made  of  resin,  Sjpounds;  tallow,  1  pound;  potash,  1  pound;  and  water  to  make  89 
pints  of  soap;  costmg  ^  cent  per  pint. 

Soap,  i  pmt;  water,  1  gallon.  Applied  September  20  on  large  and  dirty  tree  full 
of  fundus,  almost  covering  some  of  the  egg-masses.  Nearlv  all  the  eggs  were  de- 
stroyed.   Some  of  the  mother  scales  recovered  and  producea  fresh  eggs. 

Experiment  100.    Soap  99. 

Soap,  t  pint;  water,  1  ^dlon.  Applied  September  20.  Had  penetrated  all  egg- 
masses  after  spraying.  September  22,  nearly  all  scales  killed.  October  12,  occa- 
sionally one  living  scale. 

Experiment  101.    Soap  99. 

Soap,  1  pint;  water,  1  gallon.  Applied  September  22.  Some  of  the  mother  scales 
were  still  living  on  the  24th,  yet  all  nad  di^  on  September  80,  but  were  not  dry. 
November  2,  tree  nearly  clean  of  scales.  It  was  also  tnickly  infested  with  Red  Scale, 
but  all  these  were  killed. 

Experiment  102.    Soap  77  and  lime  water.  * 

One  pound  of  slaked  lime  in  20  pints  of  water.  After  the  water  became  clear  i 
pint  of  this  was  taken  with  \  pint  of  soap  to  7^  pints  of  piure  water.  Applied  Sep- 
tember 24.  Result:  All  eggs  aestroyed  and  scales  all  deaa  after  six  days,  although  a 
few  fresh  eggs  were  left.  Tree  not  injured.  The  trees  were  very  thoroughly 
sprayed.    The  result  would  not  have  been  so  good  with  a  light  spraying. 
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Ex^periment  108.    Tobaoco  soap  92;  lime  water  10^ 

Soap,  i  pint;  lime  water,  i  pint;  water,  7^  pints.  Applied  September  34.  Besolt 
not  as  good  as  in  102,  as  a  number  of  mother  scales  surrived.  October  5,  fousda 
number  of  living  scales,  fresh  eggs,  and  newly  hatched  young. 

Experiment  104.    Resin  soap  99;  lime  water  109. 

Soap.  \  pint;  lime  water,  i  pint;  water,  7i  pints.  Applied  September  24.  Besolt 
as  in  102;  very  few  living  sc^es  October  4. 

Experimeni  108.    Babbitt's  potash  lye. 

Potash,  1  pound;  water,  2  gallons.  Applied  September  29.  Result;  Killed  all  is- 
sects,  but  did  not  injure  contents  of  egg-saos;  nearly  all  leaves  dropped;  tender 
shoots  killed  and  bark  burned. 

Experiment  109.    Babbitt's  potash  lye. 

Potash,  1  pound;  water,  4  gallons.  Applied  September  29.  Result:  Killed  scales; 
did  not  injure  contents  of  egg-sacs;  tips  of  plant  destroyed;  leaves  badly  bamsd  in 
spots. 

Eocperiment  110.    Babbitt's  potash  lye. 

Potash,  1  pound;  water,  6  gallons.  Applied  September  29.  Killed  all  free  yoong 
and  nearlv  all  of  the  mother  scales,  contents  of  egg-eacs  uninjured;  tips  of  i^t 
broken  off;  leaves  spotted  in  parts. 

Experiment  111.    Babbitt's  potash  lye. 

Potash,  1  pound;  water,  8  gallons.  Applied  September  29.  Only  part  of  wotAa 
killed;  contaats  of  eggHsaos  uninjured;  tips  of  plant  injured;  leaves  spotted  in  psrtB. 

Experim/ent  112.    Babbitt's  oonoentrated  lye. 

Concentrated  lye,  1  pound;  water,  2  gallons.  Applied  September  99.  Scales  all 
killed;  contents  of  egg-sacs  uninjured;  all  leaves  dropped;  tips  of  plant  killed;  bark 
burned  in  parts. 

Eocperiment  118.    Babbitt's  oonoentrated  lye. 

Concentrated  lye,  1  pound;  water,  4  gallons.  Applied  September  29.  Killed  all 
scales,  not  injuring  contents  of  egg-sacs;  tips  of  plant  killed;  one-third  of  the  leaves 
dropped^  remainder  all  spotted. 

Experiment  114.    QUlett's  oonoentrated  lye. 

Concentrated  lye,  1  pound;  water,  1  gallon.  Applied  September  69.  Scales  all 
killed;  contents  of  egg-sacs  uninjured;  plant  entirely  killed. 

Experiment  116.    Gillett's  concentrated  lye. 

Concentrated  lye,  1  pound;  water,  2  gallons.  Applied  September  29.  Killed  all 
scales;  contents  of  e^g-sacs  uninjured.  Some  of  the  shoots  killed  near  ground;  onlj 
a  few  leaves  remaining  near  the  ground. 

Experiment  116.    Gillett's  concentrated  lye. 

Concentrated  Ive,  1  pound ;  water,  4  gallons.  Applied  September  29.  Killed  soaleB, 
not  injuring  contents  of  ogg-sacs;  tips  of  plant  destroyed;  leaves  spotted. 

Experiment  117.    Qillett's  concentrated  lye. 

Concentrated  lye,  1  pound;  water,  6  gallons.  Applied  September  29.  About  half 
of  the  mother  scales  survived;  contents  of  egg-sacs  not  injured;  tips  of  plants  de- 
stroyed. 

Experiment  118.    Gillett's  concentrated  lye. 

Concentrated  Ive,  1  pound;  water,  12  gallons.  Applied  September  29.  Only  a 
few  of  the  scales  killed;  contents  of  egg-sacs  not  injured;  tips  of  plants  destroyed. 

Eocperiment  119.    lime  water. 

One  pound  of  slacked  lime  in  20  pints  of  water.  Applied  September  29.  Killed 
only  a  few  of  the  scales ;  all  became  completely  covered  dj  fungus.  This  had  disap- 
peared again  November  4,  and  insects  were  in  good  condition. 

Experiment  120.    Resin  soap. 

Made  of  resin,  8  pounds;  tallow,  1  pound;  oauBtIo  soda,  1  pound;  and  water  to 
make  25  pints  of  soap;  oosthig  \  cent  per  pint. 
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s  i  pint;  water,  1  gallon.  Applied  October  4  on  large  tree.  Three  gallons  of 
vere  required;  only  lightly  sprayed.  Scales  died  slowly;  mother  scales  left  a 
3sh  eggs.    October  14,  occasionally  one  young  scale  found. 

[^22  experimenU  after  130  only  lightly  sprayed.] 

Experiment  121.    Soap  120. 

►,  1  pint;  water,  3  gallons.  Applied  October  4.  "Will  penetrate  egg-masses  in 
S  mmutes.    A  few  of  the  scales  recovered  and  produced  fresh  eggs. 

Experiment  122.    Resin  compound. 

e  of  resin,  4  pounds;  soda  ash  (pure  oarbonate  of  soda),  1  pound;  water  to  make 

B  of  compound;  costing  11  cents. 

pound,  1  pint;  water,  8  gallons.    Applied  October  4.    Only  penetrated  smaller 

issea.    Killed  only  a  few  of  the  smaUer  scales,  and  a  few  egga  only  wees  de< 

1. 

Experiment  128.    Resin  compound  122. 

pound,  1  pint;  water,  2  gallons.  Applied  October  4;  did  not  penetrate  egg- 
i  well,  ana  only  about  haJf  of  them  were  destroyed.    Many  mother  scales  sur- 

Ea^periment  124.    Resin  compound  122. 

pound,  1  pint;  water,  1|  gallons.    Applied  October  4.    Penetrated  all  but  the 
egg-masses  weU.    Some  of  the  mother  scales  and  some  eggs  escaped. 

Experiment  125.    Resin  compound  122. 

pound,  1  pint;  water,  1  gallon.  Applied  October  4.  Penetrated  all  egg-masses 
A  few  of  the  mother  scales  survived  and  produced  fresh  eggs.  None  of  the 
>rayed  have  hatched. 

Experiment  126.    Resin  soap  120. 

1, 1  pint;  water,  4  s^ons.  Applied  October  4.  Penetrated  only  smaller  egg- 
^  Killed  most  of  the  smaller  scnles,  but  only  a  few  of  the  smaller  egg-masses 
estroyed. 

Eocperiment  199.    Resin  compound. 

)  of  reein,  4  pounds;  common  washing  soda  (carbonate  of  soda),  8  pounds; 
to  make  86  pmts  of  compound;  costing  ^  cent  per  pint, 
pofund,  1  pmt;  water,  9  gallons.    Applied  October  7.    Will  penetrate  only 
:  egg-masses.    A  few  ^oung  scales  omy  and  small  portion  of  eggs  destroyeo. 

Experiment  180.    Resin  qompound  129. 

potmd,  1  pint;  water,  H  gallons.  Applied  October  7,  Did  not  penetrate 
egg-masses.  Destroyed  all  smaUer  ones  and  a  few  of  the  mother  scales, 
iber  4«  scales  numerous  on  tree. 

Ejoperiment  181.    Resin  comiKmnd  129. . 

pound,  1  pint;  water,  1  gallon.  Applied  October  7.  Penetrated  all  egg-masses 
1  slight  spraying.  October  11,  a  few  mother  scales,  which  were  protected  by 
I,  stm  living.    October  14,  all  scales  dead;  occasionally  a  few  eggs  left  among 

Experiment  184.     Resin  compound  129. 

compound  and  half  water,  to  see  effect  on  plants.  Applied  October  7.  Will 
ate  egg-masses  instantly  on  application.  Ail  scales  and  eg:g-masses  hard  on 
lation  two  days  after;  plant  as  if  varnished  and  sticky.  This  had  disappeared 
ober  18,  leaving  the  pl^t  in  excellent  condition,  not  a  leaf  having  dropped. 

Experiment  185.    ResiQ  compound. 

9  of  resin,  4  pounds;  caustic  soda,  1  pound;  and  water  to  make  88  pints  of 
und;  costing  i  cent  per  pint. 

pound,  1  pint;  water,  2  gallons.  Applied  October  8.  Will  penetrate  only 
r  egg-masses  on  light  spraying;  many  of  the  mother  scales  survived  and 
were  numerous  November  4. 

Eocperiment  186.    Resin  compound  185. 

pound,  1  pint ;  water,  li  gallons.  Applied  October  8.  Did  not  penetrate  larger 
usee  well  on  light  spraymg;  many  of  the  mother  scales  sorriTed,  and  Ootober 
isionally  a  single  young  could  be  found. 
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Experiment  137.    Resin  compound  185. 

Compound,  1  pint;  water,  1  gallon.  Applied  October  8.  Will  penetrate  all  egg- 
masses  well  on  light  spraying  in  about  two  minutes.  October  1 1 ,  some  of  the  motfe 
scales  still  living,  but  no  fresh  eggs  could  be  observed.  October  14,  scales  all  dead. 
November  4,  no  young  have  hatched;  tree  not  injured. 

Experiment  138.    Resin  soap. 

Made  of  resin,  3  pounds;  tallow,  2  pounds;  caustic  soda,  1  pound;  and  water  to 
make  28  pints  of  soap;  costing  ^  cent  per  pint. 

Soap,  1  pint;  water,  2  gallons.  Applied  October  14.  Did  not  penetrate  egg-masses: 
killed  most  of  smaller  scales,  but  hsMl  no  effect  on  contents  of  egg-sacs. 

Experiment  139.    Soap  188. 

Soap,  1  pint;  water,  1^  gallon.  Applied  October  14.  Will  penetrate  only  the 
smaller  egg-masses  well.  October  lo,  all  scales  are  dead.  November  4,  no  youog 
had  hatch^. 

Experiment  140.    Soap  188. 

Soap,  1  pint;  water,  7  pints.  Applied  October  14.  Will  penetrate  all  egg-muBBi 
well  on  light  spraying.    October  16,  no  living  scales  could  be  found. 

Experiment  141.    Resin  compound. 

Made  of  resin,  4  pounds;  washing  soda,  8  pormds;  and  water  to  make  24  {nnts  of 
compormd.  This  is  somewhat  thicK,  and  wul  not  so  readily  mix  with  water  as  129, 
especially  after  cooling. 

Compound,  1  pint;  water,  1^  gallon.  Applied  October  15.  Penetrated  all  eg^ 
masses  and  destroyed  them;  some  of  the  mother  scales  produced  freah  eggs  before 
dying.    Found  no  living  scales  October  25. 

EscperimerU  142.    Resin  compound  141. 

Compound,  1  pint;  water,  1  gallon.  Applied  October  15.  Will  penetrate  all  egg- 
masses  well  in  Gkbout  2  minutes  with  light  spraying.  Found  no  hving  scales  Octo- 
ber 16. 

Experiment  148.    Resin  compound  141. 

Compound,  2  pints;  water,  li  gallons.  Applied  October  15.  Will  penetrate  im- 
mediately. October  16,  nothing  living.  October  28,  scales  still  soft,  but  rotten. 
November  4,  no  living  scales  on  tree,  wmch  was  left  in  fine  condition,  with  the  wash 
still  visible. 

Experiment  144.    Resin  soap. 

Made  of  resin,  li  pounds;  tallow,  li  pounds;  caustic  soda,  1  pound;  and  water  t6 
make  28^  pints  of  soap;  costing  i  cent  per  pint. 

Soap,  1  pint;  water,  2  gallons.  Applied  October  18.  Penetrated  all  but  a  few 
large  ^z;g-masse8  well  with  light  sprajdng.  October  28,  all  scales  dead;  no  freih 
eggs.    October  28,  found  occasionally  one  newly  hatched  larva. 

Experiment  145.    Soap  144. 

Soap,  1  pint;  water,  1^  gallons.  Applied  October  18.  Destroyed  all  eggs  and  in- 
BecuB. 

Eoeperim^nt  146.    Soap  144. 

Soap,  1  pint;  water,  1  gallon.  Applied  October  18.  All  egR-maases  well  pene- 
trated  after  spraying;  destroyed  all  eggs  and  scales;  not  the  sughtest  injury  dooe 
to  the  tree. 

Eopperiment  152.    Resin  soap. 

Made  of  resin,  2  pounds;  tallow,  1  pound;  caustic  soda,  1  pound;  and  water  to 
make  25  pints  of  soap;  costing  11  cents. 

Soap,  i  pint;  water,  2  gallons.  Applied  October  27.  Will  penetrate  nearly  all 
egg-masses  with  light  spraying.  November  1,  all  scales  dead;  no  fresh  eggs  left;  a 
few  of  the  old  eggs  will  hatch. 

Experiment  158.    Soap  152. 

Soap,  1  pint;  water,  li  gallons.  Applied  October  27.  Will  penetrate  all  egg- 
mass^  well  in  about  two  minutes  after  a  light  spraying.  Next  day  some  of  & 
mother  scales  were  still  living,  but  all  were  dead  October  80,  and  no  fresh  eggs  were 
left.  November  4,  nothing  living;  fungus  loosening  and  coming  off;  tree  in  fine 
condition. 
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Experiment  157.    Resin  compound. 

kde  of  resin,  80  pounds;  caustic  soda,  3  pounds;  and  water  to  make  230  gallons 
ash;  at  a  cost  of  60  cents.  Sprayed  by  Mr.  Alexander  Craw,  and  reported  in 
r  of  November  22.  White  Scale  when  well  saturated  die,  but  when  only  lightly 
red  form  new  wax.  Black  Scale  all  dead.  As  a  wash  for  Black  Scale  in  the 
ind  winter  it  will  be  admirable,  but  for  the  most  thorough  work  only  180  gal- 
of  water  should  be  taken. 

Eaaperiments  on  Fumigation  mth  Bisulphide  of  Carbon, 

:periment  1. — September  29.  One  and  a  half  fluid  ounces  in  1 -pound  tin  can 
>  set  on  the  ground  near  young  shoots  of  orange,  and  a  50-gallon  cask  placed 
this  for  three  hours.  After  removing  cask  only  half  of  the  carbon  had  evapo- 
1;  scales  seemed  to  be  dead.  On  examining  next  day  found  all  of  them  living. 
cperiment  2. — September  29.  Poured  three-fourtlis  fluid  ounce  into  bottom  of 
;  placed  this  over  young  plants  at  3  p.  m.;  left  imtil  1  p.  m.  next  day.  All 
nsects  were  found  dead,  and  had  changed  their  color  to  a  light  hyacinth  red. 
iber  4,  leaves  b^an  to  drop.  October  7,  nearly  all  eggs  had  changed  to  straw 
r.  About  three-fourths  of  the  leaves  dropped,  and  the  plant  had  not  recovered 
ember  1. 

cperiment  3. — September  30.    One  and  a  half  fluid  ounces  in  1-pound  tin  can  set 
ST  cask  and  left  for  20  hours.    Destroyed  all  scales  and  eggs.    About  one-third* 
le  leaves  dropped. 

cperimentA, — October  1.  One  and  a  half  fluid  oimces  poured  into  cask  and 
9a  over  plants  for  3  hours.  Killed  all  scales  and  eggs.  No  leaves  dropped,  and 
[>lant  has  not  in  the  least  been  injiured. 

cperiment  5. — October  14.    Made  on  tree  about  7  feet  high  and  5  inches  in  diam- 

under  tent.    Two  fluid  ounces  in  shallow  tin  pan  placed  in  middle  of  tree  from 

m.  until  3  p.  m.    Destroyed  all  the  scales  except  those  on  a  few  of  the  lowest 

ches,  where  the  eggs  also  remained  uninjured.    Tree  not  injured;  no  leaves 

>ped. 

cperiment  6. — October  22.  On  tree  about  8  feet  in  diameter,  under  tent.  Six 
I  ounces  in  shallow  tin  pan  set  in  middle  of  tree  at  8.80  p.  m.  and  left  until  6.80 
u    Had  no  effect  whatever  on  scales. 

EXPSBDiENTS  ON  RED  SCALE  {Aspidiotus  aurantH). 

Experiment  33.    Soap  25. 

■ap,  2  pints;  water,  1  gallon.  Applied  August  5.  August  14,  nearly  all  scales 
d;  a  few  mother  scales  with  eggs  and  young  living.  October  5,  only  a  few 
ly  formed  scales  could  be  found. 

Experiment  48.    Kerosene  emulsion  and  soap  87. 

arosene  emulsion,  1  pint;  soap,  5  pints;  water,  4  gallons.  Applied  August  18. 
I  full  of  scales;  some  of  the  branches  already  destroyed.  August  28,  many  yoimg 
}s  have  hatched;  only  part  of  large  scales  dead.  Septemb^  24,  about  one-fifth 
Id  scales  living;  many  young  on  tree. 

Experiment  49.    Soap  87. 

lap,  8  pints;  water,  1  gallon.  Applied  August  18.  Tree  thickly  infested  with 
ya  ana  Red  Scales.  August  28,  scales  nearly  all  dead  and  dry;  a  few  youuR. 
ember  24,  a  few  of  the  old  scales  still  living;  occasionally  a  young  larva  founa; 
in  good  condition. 

Eocperiment  50.    Soap  87. 

ap,  3  pints;  water,  1  gallon.  Applied  August  18.  Tree  thickly  infested  with 
»;  half  of  tiie  branches  killed.  August  23,  about  half  the  leaves  have  dropped, 
ember  6,  leaves  have  ceased  dropping;  tree  recovering;  occasionallv  one  yoimg 
)  found.  September  18,  tree  pushmg  out  new  shoots.  November  4,  tree  grow- 
dgorously;  young  scales  very  few. 

Experiment  52.    Kerosene  emulsion  41. 

nulsion,  4  pints;  water,  1  gallon.  Applied  August  25  on  tree  infested  with 
/a  and  Red  Scale.  August  28,  Icerya  all  destroyed.  Red  Scales  apparently  so. 
ember  24,  a  few  gravid  females  still  living;  occasionally  a  single  newly  formed 

3. 


\ 
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Experiment  58.    Kerosene  emulBion  41;  soap  37. 

Emulsion,  2  pints;  soap,  1  pint;  water,  1  gallon.    Applied  August  d$,    AugUB 
many  young  scales  forming.    September  7,  about  10  per  cent,  of  old  scales  living; 
many  young  forming.    November  4,  tree  swarming  with  scales. 

Experiment  54.    Kerosene  emulsion  41;  soap  87. 

Emulsion,  1  pint;  soap,  2  pints;  water,  1  gallon;  Applied  August  25.  Septem- 
ber 7,  found  two  mother  scales  living;  young  forming  quite  numerously.  October 
5,  tree  full  of  young  scales. 

Experiment  56.    Kerosene  emulsion  41;  soap  87. 

Emulsion,  8  pints;  soap,  1  pint;  water,  1  gallon.  Applied  August  25  on  small  and 
faded  tree.  September  7,  leaves  nearly  all  off;  many  young  scales  forming.  Sep- 
tember 22,  branches  all  dead;  many  young  scales  on  stem;  no  living  adults. 

Eacperiment  56.    Kerosene  emulsion  41;  soap  87. 

Emulsion,  1  pint;  soap,  8  pints;  water,  1  gallon.  Applied  August  25.  Augoit  S8, 
foimd  a  few  living  youne  under  mother  scale.  September  7,  many  newly  formed 
scales.  September  24,  old  scales  all  dead;  young  qmte  numerous.  October  5,  icaleB 
very  few;  tree  doing  well. 

Experiment  57.    Kerosene  emulsion  41. 

Emulsion,  5  pints;  water,  1  gallon.  Applied  August  81  on  small  and  sickly  tree- 
September  7,  no  living  old  scales;  only  two  Uving  young  could  be  found.  Septem- 
ber 24,  leaves  all  off;  scales  few.  October  5,  tree  pushing  out  new  shoots  on  stem; 
some  branches  still  living.    November  4,  tree  growing;  scales  few. 

Experiment  58.    Kerosene  emulsion  41. 

Emulsion,  6  pints;  water,  1  gallon.  Applied  August  81.  Tree  lightly  sprayed. 
September  22,  a  few  of  the  mother  scales  still  living;  yoimg  formioff  ouita  nume^ 
ously.    October  5,  no  living  old  scales;  young  few;  tree  in  good  conoition. 

Eoeperim£nt  59.    Kerosene  emulsion  41. 

Half  emulsion  and  half  water.  Applied  August  81.  Tree  sickly  and  thickly  in- 
fested with  leery  a  and  Red  Scale;  also  many  Black  Scales;  many  branches  already 
dead.  On  very  careful  examination  September  7  found  one  gravid  female  still  liv- 
ing and  some  youne  scales  forming.  September  24,  tree  bringing  forth  new  shoots 
on  stem;  young  sc^es  quite  numerous.  October  5,  upper  part  of  tree  all  dead,  al- 
though grovdng  weU  below;  scales  few. 

Experiment  60.    Soap  87. 

Soap,  4  pints;  water,  1  fl»Jllon.  AppUed  August  81  on  small  and  faded  tree  thickly 
infested  with  Icerya  and  Ked  Scale.  September  7,  found  two  moving  young;  leaves 
remaining  only  on  lower  branches.  September  24,  tree  nearly  dead;  trunk  again 
covered  with  loerycL,    October  5,  tree  shooting  out  below;  scales  few. 

Experiment  61.    Soap  87. 

Soap,  6  pints;  water,  1  gallon.  Applied  August  81  on  small  and  withered  tree  full 
of  Icerya,  Red  and  Black  Scales.  September  7,  all  scales  destroyed;  occasionally 
one  voung  forming.  September  24,  a  few  you^g  scales;  tree  shooting  out  aran. 
October  5,  nardly  any  Bea  Scales,  yet  the  tree  is  covered  again  with  Cottony  Cuwioii- 
scale. 

Experiment  62.    Soap  87. 

Half  soap  and  half  water.  Applied  August  8.1.  September  7,  scales  all  destroyed; 
on  careful  examination  only  one  moving  young  could  be  foimd;  only  a  few  leaves 
had  dropped.  October  5,  tree  shootine  out  everywhere.  November  4,  tree  almost 
free  from  scales  and  growing  vigoroimy. 

Experiment  66.    Tar  soap  68. 

Soap,  2  pints;  water^  1  gallon.  Applied  September  2  on  tree  that  had  been  nearly 
killed  oy  the  scales.  September  6,  scales  not  all  killed;  young  hatching  numerously. 
October  5,  some  of  the  older  scales  still  living;  young  numerous;  tree  nearly  dead. 

^      Experiment  67.    Tar  soap  68. 

Soap,  4  pints;  water,  1  gallon.  Applied  September  2  on  large  tree  covered  with 
Bcales.    September  22,  tound  only  a^orj  t«w  ^jfoun^;  old  scales  iJl  dead;  tree  nol 
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yy  wash.  KoTember  4,  on  oareful  ezamioation  only  a  few  young  scaleB 
found. 

Experiment  72.    Tobacco  soap  68. 

3  pints ;  water,  1  gallon.  Applied  September  8  on  thickly  infested  and  nearly 
8.  September  22,  only  about  three-fourths  of  the  scales  killed.  October  5, 
alee  of  all  sizes  present,  but  not  abimdant. 

Experiment  78.    Tobacco  soap  68. 

4  pints;  water,  1  gallon.  Applied  September  3  on  small  and  sickly  tree; 
the  branches  abready  killed  by  scales.  September  7,  scales  not  yet  all  dead; 
oung  ^ootB  somewhat  injurea,  and  a  few  of  the  old  leaves  dropping.  Sep- 
12,  no  living  scales;  tree  recovering.  October  6,  not  a  single  scale  could  be 
I  most  carSul  examination;  tree  in  fine  condition,  growing  vigorously. 

Eacperiment  82.    Soap  77. 

^  pint;  water,  1  gallon.  Applied  September  9.  September  18,  only  a  small 
he  scales  Idlled.    October  o,  about  four-fifths  of  the  scales  dead. 

Experiment  88,    Soap  77. 

H  pints;  water,  1  gallon.  Applied  September  9.  September  18,  all  scales 
ot  the  slightest  injury  done  to  tree  by  wash.  October  5,  not  a  living  scale 
found;  tree  in  fine  condition. 

Experiment  95.    Tobacco  soap  92. 

1  pint;  water,  1  gallon.  Applied  September  18.  October  5,  scalea  nearly 
L;  young  hatching  quite  abundantly.    October  28,  no  living  adults;  young 

IS. 

Experiment  96.    Tobacco  soap  92. 

8  pints;  water,  1  gallon.  Applied  September  18.  October  5,  a  few  gravid 
living;  a  few  young  hatchmg.  October  28,  only  yoimg  scjaIcs  could  be 
ut  these  were  quite  numerous;  tree  in  good  condition. 

Experiment  97,    Tobacco  soap  92. 

B  pints;  water,  1  gallon.    Applied  September  18.    September  24,  tree  not 
October  11,  all  scales  dry;  no  young  could  be  found. 

Experiment  98.    Resin  soap  88. 

I  pint;  water,  1  gallon.  Applied  September  18.  Septen^ber  24,  scales  dying 
blossoms  and  budding  leaves  not  injured.  October  6,  occasionally  one 
smale  living;  very  few  young. 

Experiment  105.    Resin  soap  99. 

L  pint;  water.  1  gallon.  Applied  September  27.  October  6,  scales  appar- 
lolled;  foima  two  newly-formed  young.  October  11,  old  scales  all  dead; 
lite  numerous. 

Experiment  106.    Resin  soap  99. 

)  pints;  water,  1  gallon.  Applied  September  27.  October  6,  scales  appar- 
dead;  have  changed  in  color;  a  few  leaves  dropping.  October  11,  scales  all 
ot  a  single  young  scale  could  be  found;  tree  not  injured. 

Experiment  107.    Resin  soap  99. 

[  pints;  water,  1  gallon.    Applied  September  27.    October  5,  all  scales  dis- 
not  yet  dry;  leaves  dropping.    October  7,  leaves  still  dropping.    October 
1  have  ceased  dropping;  all  scales  dead;  no  yoimg.    October  28,  not  a  11  v- 
could  be  found;  tree  m  good  condition. 

Experiment  127.    Resin  soap  120. 

[  pint;  water,  1  gallon.  Applied  October  4.  October  11,  all  young  and 
1  old  scales  dry;  found  two  moving  young.  October  16,  scales  all  dead. 
IT  4,  occasionally  one  young  scale. 

.    Experiment  128.    Resin  soap  120. 

I  pints;  water,  1  gallon.  Applied  October  4.  October  11,  all  scales  dead 
tree  not  in  the  least  injured.    On  the  most  careful  examination,  October 
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16  and  22,  and  November  1  and  4, 1  was  unable  to  find  any  living  scales;  tree  was 
growing  nicely  at  last-mentioned  date. 

I  Experiment  132.    Resin  compound  129. 

Compound,  \  pint;  water,  1  gallon.  Applied  October  7.  October  12,  all  young 
scales  arj;  old  scales  all  loose  and  changed  in  color.  October  15.  old  scales  seem  to 
be  dead,  yet  not  dry;  found  many  dead  young  under  mother  scales.  NoTember4, 
about  three-fourths  of  the  scales  killed;  they  became  firm  again  on  the  leaves  after 
two  weeks;  mites  very  numerous. 

Experiment  133.    Resin  compound  129. 

Compound,  1  pint;  water,  1  gallon.  Applied  October  7.  October  12,  nearly  all 
scales  oead  and  di^  and  changed  in  color;  all  the  scales  on  insects  that  were  not 
dry  loose  and  easily  removed;  mites  very  numerous.  October  15,  no  living  Bcaks 
could  be  found.  October  22,  found  three  newly  formed  scales.  November  4,  very 
few  young  and  no  living  old  scales  could  be  found;  tree  not  in  the  least  injiued;  no 
leaves  dropped. 

Experiment  147.    Resin  soap  144. 

'  Soap,  1  pint;  water,  2  gallons.  Applied  October  23.  October  28,  found  several 
moving  young  and  a  few  newly  formed  scales.  November  4,  a  few  gravid  femala 
still  living;  young  increasing. 

Experiment  148.    Resin  soap  144. 

Soap,  1  pint;  water,  1  gallon.  Applied  October  28.  October  28,  all  scales  killed; 
found  one  moving  young.  Novemb^  4,  occasionally  one  young;  no  old  stales  coold 
be  found.  * 

Experiment  149.    Resin  soap  144. 

Soap,  2  pints;  water,  1  gallon.  Applied  October  23.  October  28,  budding  leaves 
destroyed;  old  leaves  dropping.  November  1,  a  few  leaves  still  droppinp';  tree  had 
been  in  poor  condition,  and  tms  experiment  was  made  chiefly  to  see  result  of  wiah. 

Experiment  154.    Resin  soap  152. 

Soap,  1  pint;  water,  \\  gallons.  Applied  October  27.  November  8,  nearly  all 
scales  killea;  some  of  the  mother  scales  not  yet  dry. 

Experiment  155.    Resin  soap  152. 

Soap,  1  pint;  water,  1  gallon.  Applied  October  27.  November  8,  found  all  scalei 
dead;  no  young  could  be  found. 

Experiment  156.    Resin  compound  141. 

Compound,  2  pints;  water,  1  gallon.  Applied  November  2.  November  4,  all 
scales  have  changed  on  tree  as  well  as  on  fruit.  Mr.  Craw  examined  the  tree  a{;ain 
for  me  September  22,  and  he  writes  that  all  the  young  scales  were  dead,  bat  many 
of  the  old  scales  were  living. 

Experiments  154  and  155  were  made  at  a  late  date,  and  the  results  perhaps  would 
vary  a  little  if  examined  a  month  later;  yet  the  soap  will  do  excellent  work  on 
Icerya  at  i  cent  per  gsdlon  with  stron£^  spray.  I  beheve  that  the  wash  of  eiperi- 
ment  154  would  not  kill  all  the  Red  Sccues.  The  soap  of  experiment  120  is  but  utUe 
different,  yet  this  destroyed  all  the  Red  Scales,  at  i  cent  per  gallon  of  the  wash,  as 
sprayed  by  Messrs.  Wolfskill  and  Craw. 

In  regard  to  experiment  156,  Mr.  Craw's  statement  is  contrary  to  my  expectations. 
Although  I  had  at  the  time  of  spraying  a  poor  pump,  and  the  tree  had  not  been 
sprayed  well,  yet  the  spray  woula  miss  the  young  as  well  as  the  old  scales. 

I  examined  tree  of  Experiment  133  often  and  carefully.  In  eight  days  nearly  all 
the  scales  were  drv.  This  is  the  same  wash  as  that  of  156,  but  costs  only  \  cent  for 
9  pints  of  the  wash,  while  in  experiment  156  the  cost  would  be  1  cent  for  10  pints  of 
the  wash. 

Resin  compoimd  is  a  good  remedy  in  destroying  Icerya  and  its  eggs,  and  further 
experiments  will  show  tne  value  of  it  on  Red  Scale. 

The  best  results  so  far  on  the  Red  Scale  were  had  with  soaps  120, 144,  and  152,  and 
these  last  two  are  also  best  for  Icerya, 

The  fact  that  there  are  nearly  always,  even  with  the  strongest  washes,  young 
scales  found  afterward  may  be  largely  due  to  the  fact  that  the  ground  below  tnickly 
infested  trees  is  always  covered  ^vith* infested  leaves  which  have  dropped,  and  nat- 
urally most  of  the  young  will  crawl  back  upon  the  tree  again  after  the  spraying. 
They  will  also  oome  from  surrounding  plants.  ^ 
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nrSECIS  A7FECTIN0  SHALL  0BAIH8  AHD  OBASSES. 

By  F.  M.  Webster,  Special  Agent 

LETTER  OP  TRANSMITTAL. 

La  Fayette,  Ind.,  November  2, 1886. 

Sm:  I  herewith  transmit  my  annual  rejKJrt  for  the  current  year,  containing  a 
continuation  of  my  studies  of  the  Wheat  Isosoma,  and  a  new  pest,  the  Companion 
Wheat-fly;  notes  on  Meromyza  americana,  and  some  insects  anectine  Barley;  a  list 
of  insects  frequenting  or  depredating  upon  Buckwheat;  notes  upon  the  destruction 
of  timothy  meadows  by  the  Glassy  Cut- worm;  and  two  enemies  of  the  White 
Clover. 

As  usual,  I  am  under  obligation  to  yourself  and  assistants  for  the  determination 
of  material,  and  numberless  other  favors. 

Respectfully  submitted. 

F.  M.  WEBSTER, 

Dr.  C.  V.  Riley,  Special  Agent. 

Entomologist 

INSECTS  AFFEOTINa  FALL  WHEAT. 

THE  WHEAT-STRAW  ISOSOMA. 
{Iso9oma  tritid  Riley.) 

Up  to  June  of  the  present  year  matters  remained  yery  much  as  they  were  left  in 
my  previous  report,  so  far  as  obtaining  an^  additional  facts  relative  to  the  habits  of 
this  species  is  concerned.  Straws,  in  which  grande  only  had  oviposited,  failed  to 
furnish  adults  of  any  sort,  and  straws  taken  from  the  fields  gave  only  wingless 
females  of  tritid^  which,  as  usual  with  those  reared  in  mid-winter,  refused  to  ovi- 
poeit  on  wheat  plants  grown  and  kept  indoors  for  that  purpose.  On  returning  from 
the  South  in  April,  however,  we  found  a  limited  number  of  these  tritid ,  which 
had  emerged  much  later,  probably  in  March,  alive  in  the  breeding-cages,  and  at 
once  transferred  them  to  young  wheat  plants  grown  and  kept  continually  under 
cover,  in  a  comer  of  our  garden,  at  least  three-fourths  of  a  nme  from  any  field  of 
either  wheat,  rye,  or  barley.    This  was  on  the  12th  of  Apnl. 

FYom  this  time  forward  until  the  grain  and  straw  were  fully  ripened,  early  the 
following  July,  the  utmost  caution  was  observed  in  keeping  the  pltuits  thoroughly 
protected  from  outside  insects,  and,  with  the  exception  of  a  single  Tipulid,  which 
appeared  during  spring,  no  insects  whatever  were  at  any  time  observed  within  the 
inclosure  except  tne  Isosoma. 

On  the  2d  of  June,  fifty-one  days  after  the  tritid  had  been  placed  in  the  inclosure, 
a  female  of  grande  was  observed  in  the  act  of  ovipositing  in  the  now  nearly  full- 
grown  straw,  and  within  the  next  few  days  several  others  were  noticed  similarly 
occupied,  placing  their  eggs  not  only  in  the  upper  joint,  but  in  the  one  below  also. 
Previous  to  this,  and,  in  fact,  since  the  2l8t  of  May,  the  latter  species  had  been  ob- 
served continually  in  the  fields,  and  the  belated  appearance  of  these  in  the  inclosure 
is  perhaps  due  to  the  fact  that  their  progenitors,  the  tritidy  were  of  the  last  to 
emerge  m  the  spring.  Absence  from  home  for  two  months  previous  to  the  date  of 
their  removal  from  the  breeding-cage  to  the  young  wheat  made  it  impossible  to 
secure  them  earlier,  as  it  was  difficult  to  get  enough  then  living  to  carry  on  the  ex- 
periments, the  numerous  dead  in  the  cage  indicating  that  the  species  had  been 
emerging  for  some  time. 

As  beiore  stated,  the  tritid  placed  in  the  inclosure  were  all  of  them  females. 
Neither  could  any  males  be  found  among  those  that  had  previously  died,  and, 
moreover,  all  of  the  grande  were  females  apparently,  as  all  tnat  were  observed  at 
all  in  the  inclosure  were  ovipositing.  Hence  the  males  of  either  form,  if  there  are 
any,  are  still  unknown  to  cie.* 

A  winged  form  of  Isosoma^  seemingly  intermediate  between  tritid  and  grande, 
was  taken  with  the  latter  in  considerable  numbers  about  Bloomington.  111., 
during  May,  1884,  and  has  since  been  found  in  the  vicinity  of  La  Fayette,  Ind.,  in 
both  grain  fields  and  grass  lands,  but  in  too  limited  numbers  to  permit  of  successful 

♦  As  shown  on  page  544,  we  have  been  more  successful  in  this  respect  than  has  Mr, 
Webster,  and  three  males  of  tritid  were  bred  in  January,  1886.— C.  V.  R, 
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rearing  in  confinement,  and  hence  what  affinities  it  may  have  with  other  forms  or 
species  is  not  known. 

A  small  form  of  hordei  also  occurred  about  La  Fayette  during  the  latter  part  of 
May,  1885,  on  blue  grass  and  timothy,  growing  up  intermixed,  and  also  to  a  verj 
limited  extent  on  wheat;  but  this  also  refused  to  oviposit  in  the  latter  in  the  breed- 
ing-cages, and  disappeared  from  the  field  of  both  grain  and  grass  altogeUier  in  a 
few  days. 

The  same  locality  was  repeatedly  swept  over  during  the  present  season,  bat  no 
hordei  could  be  found.  Orande  were,  nowever,  obtained  in  considerable  numbers 
ftrom  grass  lands,  but  the  most  careful  search  failed  to  reveal  any  indicEition  that 
they  emerged  from  these  grasses  or  that  they  oviposit  in  them. 

It  may  be  proper  to  state  here  that  in  the  three  years  during  which  I  have  had 
these  Isosomas  under  observation  they  have  never  been  observed  ovipositing  in 
chess,  nor  has  an  instance  been  noticed  where  the  straws  of  this  grass  have  been 
affected  by  them.  This  discrimination  on  the  part  of  these  insects,  whereby  tk 
stools  of  wheat  are  prevented  from  heading,  while  those  of  the  grass  continue  to 
fiourish,  may  perhaps  in  part  account  for  the  unexpected  preponderance  of  the 
latter  during  some  seasons,  a  phenomenon  which  so  sorely  taxes  the  scienoe  of  the 
unbotanioal  farmer. 

There  is.  however,  a  species  of  larva  infesting  the  stems  of  timothy  from  the  Utter 
part  of  July  to  the  following  spring  whose  method  of  work  is  very  similar  to  that 
of  the  wheat-straw  worms,  out  which  nevertheless  belongs  to  a  dfifterent  order  of 
insects.  It  is  probably  the  larva  of  a  species  of  Languria^  and  may  readily  be  d^ 
tinguished  by  the  form  of  the  head,  by  the  more  slender  and  less  smooth  body,  and 
by  the  presence  of  well-developed  legs  on  the  thoracic  segments. 

THE  AMERICAV  MEROMYZA. 

(Meromyza  amerioana  Fitch.) 

Full-grown  larvas  of  this  species  were  observed  by  us  on  Jane  18  of  the  present 
year  in  a  field  of  rye  near  Kentland,  Newton  County,  Indisjia,  and  we  bred  adulti 
from  straw  grown  near  La  Fayette  about  Julv  21,  ana  again  from  volunteer  wheat 
in  the  same  field  from  which  the  straw  had  been  taken  from  September  8  to  31. 
A  previous  examination  of  this  field  made  August  81  had  revealed  the  fact  that  the 
volunteer  wheat  plants  growing  upon  a  space  1  foot  square  contained  11  puparia, 
1  empty  case,  ana  1  two-thirds  grown  larva. 

On  October  5  we  found  adults  in  great  numbers  (and  also  adults  of  a  parasite, 
OoeliniuB  meromyzcB  Forbes)  engaged  in  ovipositing  on  wheat  in  a  field  sown  Sep- 
tember 22,  and  on  going  to  another  field,  which  had  been  sown  much  earlier,  wb 
found  adults  there  idso,  but  in  less  numbm,  although  the  former  field  had  been 
sown  on  oat  stubble,  while  the  latter  field  had  last  produced  a  crop  of  wheat 

In  view  of  these  observations  and  the  results  of  your  own  breedings  from  volun- 
teer wheat  sent  you  from  Oxford,  Ind.,  on  Beptembco*  6, 1884^  there  seems  little  rea- 
son to  doubt  the  existence  of  a  third  brood  of  files,  originating,  largely  at  least,  in 
volimteer  grain,  and  emerging  therefrom  during  the  month  of  Septemlier. 

As  we  have  elsewhere  shown, f  the  observations  of  Fitch,  Rile^,  Lintner,  Forbes, 
and  ourself  in  no  case  have  indicated  that  a  third  brood  was  improbable,  bat  in 
some  instances  strongly  presage  its  existence. 

THE  COMPANION  WHEAT-ITLY. 

OsctniB  (?)  sp. 

During  the  latter  part  of  June,  1884,  while  examining  wheat  straws  in  which  the 
larvas  ot  Meromyza  americana  were  at  work,  we  often  l!ound  several  smaller  larrse, 
also  dipterous,  and  so  closely  associated  with  the  former  that  we  at  first  suspected 
them  of  being  parasites.  They  were  almost  invariably  found  among  the  juicy  mass 
of  substance  that  had  been  displaced  by  their  larjger  consort. 

Securing  a  supply  of  affected  straws,  we  cut  fiom  each  a  section  about  8  inches 

♦Specimens  of  this  larva  were  forwarded  to  us  by  Mr.  Webster,  but  the  adult 
beetle  was  not  bred.  The  larva  was  indistinguishable  from  that  of  LanguHa  mo- 
zardi,  described  by  Professor  Comstock  in  the  Annual  Report  of  this  Department 
for  1879  under  the  popular  name  of  "  The  Clover-stem  Borer,"  as  he  had  reared  it 
from  stems  of  Red  Clover  at  Washington.  Mr.  Webster's  larvae  probably  belong  to 
this  species,  which  is  figured  on  Plate  I,  Fig.  6,  of  the  report  fust  cited,  and  de- 
8cril>ed  on  page  199. — C.  V.  R. 

t  Bulletin  No.  9,  Purdue  University,  issued  October,  1886. 
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ong,  inclnding  the  upper  joint,  but  azoluding  the  head,  and  placed  them  in  a  breed- 
ne  jar.  The  result  was,  when  the  adult  Meromyza  emerged  from  these  sections, 
my  18  to  23,  there  appeared  among  them  quite  a  number  of  a  much  smaller  black 
pecies,  closely  resemoling  those  of  the  genus  Oscinis,  but,  however,  being  quite 
iktinct. 

Early  in  the  following  September  larrsB,  seemingly  like  those  observed  in  the 
traw,  were  found  feeding  within  the  stems  of  young  volimteer  wheat  plants,  and 
liter  the  same  thing  was  observed  to  destroy  young  plants  in  a  field  of  early  sown 
rheat. 

From  this  volunteer  wheat  adult  files  of  the  species  now  under  consideration 
^merged  from  September  7  to  October  1.  The  present  seoson  they  began  to  emerge 
August  30,  in  both  c^ses  being  the  most  numerous  about  the  10th  of  September.  We 
lave  also  reared  adidts  from  larvsB  in  wheat  sown  during  the  last  week  of  August, 
hese  emerging  as  late  as  the  3d  of  October.  The  adults  are  common  in  wheat  fields 
ifter  about  September  10  until  the  Ist  of  October,  and  hover  about  the  young  plants, 
loubtless  for  tne  purpose  of  ovipositing,  as  they  are  often  .observed  pauing. 

We  have  never  observed  them  during  late  fall  or  early  spring.  They  are  some- 
imes  attacked  by  a  fungous  parasite  very  similar  to,  if  not  identical  with,  that  at- 
acking  the  house-fly. 

The  uurvae  are  much  smaller  than  those  of  Meromyza,  but  in  a  general  way  resem- 
)le  them  in  form  and  color,  particularly  when  the  latter  are  only  partly  grown. 

The  pumria  are,  however,  very  different,  being  only  about  2.8°*"  long  and  0.8"" 
>road.  The  color  is  never  like  that  of  Meromyza,  bei^g  at  first  of  a  yellowish-white, 
^th  tinge  of  green,  but  later  chaii^^ing  to  a  uniform  brown.  They  are  readily  dls- 
anguished  from  those  of  the  Hessian  ny  by  being  cylindrical  and  by  the  segments 
seing  well  defined. 

Ttoto.  the  foregoing  it  will  be  observed  that,  so  far  as  we  have  been  able  to  study 
:he  species,  its  cycle  is  exactly  parallel  with  that  of  the  Meromyza,  and  besides,  there 
a  a  strong  probability  that  while  in  young  wheat  the  larvao  work  hidependently,  in 
:he  full-grown  straws,  where  the  tissue  is  too  tough  for  their  less  rugged  mouth 
ytatB,  they  become  the  mess-mates  of  their  stronger  consort,  and  feed  from  the  vege- 
table juices  by  which  it  is  surrounded.  It  is  tms  characteristic  that  suggested  tne 
x)mmon  appellation  selected. 

The  damage  done  to  yoimg  wheat  in  the  f aU  by  this  species  must  be  considerable, 
the  credit  thereof  falling  ui>on  the  Meromyza,  as  the  effect  of  the  two  larv8B  is  ex- 
lotly  the  same. 

INSECTS  AFFECTING  BARLEY. 

On  account  of  the  limited  area  sown,  we  have  had  but  little  opportunity  to  study 
:he  insect  enemies  of  this  cereal,  but  it  is  extremely  probable  that  the  species  do  not 
iiffer  greatly  from  those  depredating  upon  the  closely  allied  grains — ^wheat  and  rye. 

The  two  species  here  mentioned  were  observed  in  a  small  plot  of  this  grain  on  the 
[Jniversity  experiment  farm,  which  had  produced  nothing  but  barley  for  the  last  five 
7t  six  years. 

THE  WHITB  QBUB. 

(Lachnostema  fu8ca  Fr6hl.) 

These  well-known  depredators  were  observed  during  the  present  season  engaged 
in  cutting  off  the  roots  of  the  full-grown  and  fuUy-headea  grain.  As  late  as  the 
2dth  of  «nme  they  were  causing  whole  stools  of  the  straw  to  wiUier  and  dry  up  be- 
fore the  kernels  had  filled. 

THE  BARLEY  ROOT-LOUSE. 

(Schizoneura  sp.) 

Both  winged  and  apterous  individuals  were  found  clustering  on  the  roots  of  bar- 
ley in  this  same  plot  on  the  12th  of  June,  1885,  and  at  tliat  time  seen^ed  to  be  doing 
[considerable  injury,  but  we  were  unable  to  secure  an  above-ground  form. 

The  present  season  we  found  the  same  species  in  the  same  place  but  several  days 
earlier,  and  watched  them  continuously  until  the  15th  of  July,  when  a  few  individ- 
LL^  might  still  be  found  upon  the  roots,  although  the  grain  was  fuUy  matured. 
Again  we  failed  to  secure  an  aereal  form,  although  the  grain  was  kept  imder  careful 
inspection  imtil  harvest,  nor  could  we  rear  any  such  in  a  breeding-cage,  to  which  we 
kiaa  transferred  infested  barley  plants. 

In  the  fields  the  hce  were  all  attended  by  ants,  as  usual,  and.  when  placed  in  the 
tnreeding-cage  without  their  protectors,  seemed  to  be  well-nigh  helpleoa. 
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THE  OBAIN  APHIS. 

{Siphonqphjora  averuE  Fab.) 

This  species  was  observed  infesting  the  heads  of  barley  in  considerable  nuinbeK, 
and,  when  the  grain  was  fully  ripe  and  the  winged  adults  ready  to  forsake  the  ba^ 
ley  heads,  we  placed  some  of  them  in  cages  in  which  growing  timothy,  blue-grasB, 
and  red-top  had  been  transplanted,  with  the  hopes  of  learning  where  the  species 
passed  the  summer  or  until  the  young  wheat  appeared  in  the  f alL  The  grasses  were 
kept  alive,  but  the  insects  died,  and  no  trace  of  a  following  generation  was  obeerrei 

INSECTS  FREQUENTING  OR  DEPREDATING  UPON  BUCK- 
WHEAT. 

So  many  reports  of  the  aversion  of  insects  for  this  plant  are  going  the  rounds  of 
the  press,  nearly  all  of  which  are  unaccompanied  by  generally  accepted  authority, 
that  some  exact  data  relative  to  the  matter  seems  very  desirable.  It  was  witli  a 
view  of  obtaining  this  information  that,  imder  Dr.  Riley's  instructions,  we  began  a 
series  of  observations,  selecting  as  a  basis  one  of  the  experiment  plots  of  the  Uni- 
versity farm,  which  for  the  past  five  years  has  grown  nothing  but  buckwheat,  there- 
by eliminating  at  the  start  any  insects  that  might  have  been  attracted  by  a  previous 
crop  of  grain  or  grass  and  remained  over -in  either  the  adult  or  adolescent  stages. 

As  the  object  of  the  observations  was  a  twofold  one,  i.  e.,  to  learn  both  the  repul- 
sive and  tiie  direct  and  indirect  attractive  properties  of  the  growing  plant,  what  may 
at  first  appear  to  be  overexactness  will  at  once  be  seen  to  be  quite  essential,  as  the 
occurrence  of  an  insect  but  once  or  twice  during  several  weeks  is  strongly  indicatiTe 
of  a  repugnance  for  the  locality. 

Observations  began  as  soon  as  the  plants  were  well  above  the  surface  of  the  ground! 
and,  until  they  were  high  enough  to  sweep  with  an  insect-net,  consisted  of  careful 
inspection  only,  but  later  the  entire  plot  was  swept  over  at  intervals  <^  a  few  days 
ana  a  record  kept  of  all  captures.  As  some  species  visit  the  plants  at  one  time  (d 
day  and  others  at  another,  tne  time  of  sweeping  was  varied,  in  order  to  preclude  the 
possibility  of  any  escaping  notice  in  that  way.  These  observations  were  carried  on 
until  frost  destroyed  tne  plants. 

In  the  table  the  symbol  *  *  A"  signifies  abundant;  "  C,"  common.  Where  only  voy 
few  examples  occurred  their  number  is  indicated  numerically.  Unless  otherwise 
stated  the  adult  stage  is  intended,  and  where  a  *  follows  the  name  of  insect  the 
larval  state  onl^  is  intended;  if  a  f,  the  pupal.  When  these  follow  the  other  sym- 
bols, A  or  C,  it  IS  te  be  understood  that  all  states  occur,  adults  preponderating.  If 
they  precede  the  letter,  all  states  occurred  in  munbers  indicated,  l^us  A  *  fi  adults 
abunoant,  larvse  and  pupae;  *  f  C,  all  stages  common. 
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The  Hvmenoptera,  aa  a  rule,  oocurred  most  abundantlj  durine  the  forenoon.  Of 
the  Lepidoptera,  Acontia  and  Eurycreon  were  the  most  abundant.  Diaiieha  -was 
reared  to  the  adult,  but  the  Gcovictrid  larva  died,  and  it  is  very  doubtful  if  this 
was  really  one  of  its  food-plants. 

The  rarity  of  Carabidce  is  quite  suggestive  as  being  in  accordance  with  the  lack 
of  earth-inhabiting  larvse,  and  likewise  the  dearth  of  Coccinellidce  might  be  traced  to 
the  lack  of  Aphidtdce,     Bruchus  obsoletiis  doubtless  wandered  from  a  plot  of  beans 
near  by.     Cotaspis  bruniiea  fed  upon  the  buds.     The  lack  of  Doryphora  was  strongly 
indicative  of  disgust  for  the  plant,  as  the  adjoining  plot  was  planted  to  potatoes, 
which  they  destroyed,  and  migrated  to  other  localities,  but  studiously  avoided  the 
buckwheat.     The  same  was  true  of  Epicauta,  excepting  the  vittaia  species,  which 
fed  upon  the  foliage  quite  freely.    Diahrotica  longicomis  was  one  of  the  most 
abundant  insects,  and  fed  upon  the  blossoms.     AjMs  sp.  ?  and  the  Dactylopim 
were  both  found  upon  the  roots.     The  spasmodic  occurrence  of  Blissus  leucopterm 
has  the  same  signification  as  the  single  occiurence  of  Doryphora,    Lyffus  pratensU 
was  one  of  the  most  abundant  species,  and  at  the  time  of  the  last  two  observations 
it  outnumbered  all  others  ten  to  one.     Melanoplas  feviur-rubrxivi  seriously  injured 
some  of  the  young  plants,  but  only  along  the  margins.     Gryllus  abbreviatus  cut  off 
the  plants  and  dragged  them  into  its  burrows,  but  only  for  about  the  first  week 
after  they  came  up.    Larvee  of  Chrysopa  were  quite  nimierous  duringAugust  and 
September.     Possibly  these  were  of  the  same  species  as  the  adults.     The  Anthnx 
emerged  from  pupae  in  the  soil  in  considerable  numbers  during  the  early  part  of 
August. 

Besides  these,  Dr.  Riley  (First  Mo.  Rep.,  p.  79)  states  that  the  larvae  ot  AgrotU 
dandestina  and  (Third  Mo.  Rep.,  p.  109)  Ixiphygma  fnigiperda  (Prodenia  auttan- 
nalis)  affect  this  plant,  as  also  (Seventh  Mo.  Rep.,  p.  159)  Melanoplns  spretus.  Dr. 
Cyrus  Thomas  (Sixth  111.  Rep.,  p.  171)  tliinks  Gastrophysa  polygoni  might  attack 
the  plant,  but  we  found  nothing  of  tlie  species  in  this  case.  In  Riley's  Seventh  Ho. 
Rep. ,  p.  43,  a  correspondent  states  that  Blissus  leucopterus  did  not  affect  his  com 
where  buckwheat  was  sown  among  it.  Deiliphila  lineata  (larva)  is  recorded  as 
feeding  upon  this  plant  by  Dr.  Riley  in  Third  Mo.  Rep.,  p.  141. 

INSECTS  AFFECTING  TIMOTHY. 

THE  GLASSY  CUT-WORM. 

(Hadena  devastatrix.  Brace.) 

On  June  29  of  the  present  season  Mr.  J.  G,  Kingsbury,  of  the  Indiana  Farmer^ 
called  our  attention  to  some  rumors  which  had  reached  him  relative  to  the  depre- 
dations of  some  kind  of  woi'm  in  the  timothy  meadows  about  Richmond,  Wayne 
County,  Indiana,  and  we  immediately  wrote  Mr.  J.  C.  RatUff,  of  Richmond,  from 
whom,  on  the  12th  of  July,  we  received  a  reply  fully  corroborating  the  reports  given 
us  by  Mr.  Kingsbury. 

On  the  15th,  in  accordance  with  instructions  from  Mr.  Howard,  entomologist  in 
charge,  we  visited  the  infested  fields,  three  in  number,  situated  to  the  northwest  of 
the  city,  one  on  the  grounds  of  the  insane  asylum,  another  about  a  half  a  mile  north 
of  this  on  the  farm  of  Mr.  Kreets,  and  the  third  on  the  farm  of  Mrs.  Thompson,  per- 
haps 2  miles  farther  to  the  northwest. 

The  field  on  the  grounds  of  the  asylum,  of  which  about  15  acres  were  totally  de- 
stroyed, had  been  plowed  and  planted  with  com  after  the  ravages  had  ceased,  but 
the  other  two  fields,  of  which  about  15  and  20  acres,  respectivelv,  had  been  destroyed, 
remained  intact.  A  critical  examination  of  the  affected  portions  of  these  two  fields 
revealed  the  fact  that  even  where  every  vestige  of  timothy  had  been  destroyed  red 
clover  remained  untouched,  and  a  decided  preference  had  been  evinced  for  low, 
damp  localities. 

In  the  Thompson  field  chrysalids  were  foimd  quite  abimdantly  within  a  couple  of 
inches  of  the  surface;  and  with  them,  in  almost  eaual  numbers,  were  the  larvae  of 
Hadena  devastafruv,  some  of  which  were  alreadv  m  frail  earthen  cells,  preparatory 
to  pupating,  all  of  these  last  being  of  a  dingy-white  color,  with  vellow  heads.  Inter- 
spersed among  the  Hadena  larvae  were  a  very  few  of  Nephelodes  violans.  In  the 
Kreet  field  fxjth  chrysalids  and  larva3  were  much  less  abundant,  although  the  de- 
struction had  been  ecjually  complete.  Here  also  the  Nephelodes  larvas  were  found, 
but  in  a  still  smaller  ratio  as  compared  with  those  of  the  Hadena, 

To  settle  any  doubt  which  might  arise  as  to  which  of  the  two  species  of  larvae  were 
the  authors  of  the  destruction,  we  questioned  the  owners  of  the  fields  very  closelv, 
as  well  aa  the  employes  on  the  two  farms,  but  all  stated  that  the  striped  larvee  had 
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ver  been  numeroiis,  and  that  it  waa  the  white  ones  with  brown  heads  ("about  half 
iy  beti^^een  a  worm  and  a  grub,"  as  they  eicpressed  it)  which  did  the  injury.  In 
ct,  ail  a^ed  and  intelligent  gentleman,  Mr.  Vinnedge  RuAsell,  aasoon  as  he  learned 

our  arrival,  went  to  tne  Thompson  field  and  brought  us  therefrom  a  number  of 
actena  larvee,  remarking  that  the  striped  worms  had  oc<;urred  with  them,  but  only 

very  limit^  numbers,  and  that  those  brought  were  the  depredators. 
From  what  we  were  able  to  leam,  the  effect  of  these  worms  was  noticed  for  the 
•at  about  the  middle  of  May,  and  they  continued  to  carry  on  their  work  for  about 
xee  -weeks,  after  which  thev  appeared  to  do  no  injury,  and  the  dried  remains  of 
.e  younK  grass  seemed  to  attest  to  the  statement,  as  in  no  case  were  any  withered 

dead  clumps  observed.    The  destruction  appeared  to  lie  solely  in  the  amputation 

the  small  roots,  neither  the  bulb  nor  the  blade  having  been  ravaged,  and  we  were 
formed  that  the  worms  were  in  no  case  observed  feeding  above  ground,  but  invari- 
>ly  below  the  surface. 

Althoufi^h  no  such  outbreak  of  these  larvae  in  meadows  had  been  previously  re- 
>rded,  t^is  habit  of  feeding  below  ground,  and  upon  the  roots  ot  grasses  was 
^ticea  long  ago  by  Dr.  Riley,  who  found  that  the  larvaa  would  bury  themselves  in 
le  earth,  and  feed  in  tliio  manner  from  grass  roots,  although  other  food  was  pro- 
Lded  them.* 

That  the  Hadena  larvae,  in  both  the  Thompson  and  Kreet  fields,  originated  in 
ich  case  in  excessive  numbers  throughout  only  a  very  limited  area,  and  that  they 
radually  extended  their  domains  as  the  food-supply  oecame  exhausted,  was  very 
Tident.  In  the  Kreet  field,  which  was  very  low,  flat,  and  damp,  the  depredations 
egan  in  the  southwest  corner,  the  worms  gradually  working  eastward  parallel 
dth  the  highway,  which  was  carefully  avoided,  and  a  margin  of  grass  six  to  ten 
ards  "wide  was  left  almost  untouched,  while  they  pushed  farther  and  farther  to  the 
orthward  for  a  considerable  distance,  destroying  every  vestige  of  timothy,  gradu- 
Qy  seeming  to  exhaust  themselves  near  the  northern  and  eastern  boxmchwies  of 
le  field. 

In  the  Thompson  field  they  originated  in  the  northwestern  portion,  along  a  low, 
dde  ravine,  Raveling  eastward,  following  a  narrow  ravine  near  the  northern 
oundary,  a  tributary  of  the  former,  nearly  across  the  field,  while  elsewhere  along 
he  line  of  origin  thej  did  no^  extend  their  depredations  more  than  about  one-third 
a  far,  as  that  direction  brought  them  upon  the  higher  ground. 

We  were  informed  that  while  a  few  worms  had  been  observetl  working  upon  the 
d^her  grounds  in  this  field  little  damage  had  been  done  there,  but  as  the  tributary 
avine  reached  high  ground  there  had  been  a  tendency  to  spread  out  at  right  angles, 
hoee  on  the  south  side  being,  as  it  were,  thrown  across  the  nath  of  those  worms 
troceeding  east  from  the  place  of  origin.  As  in  the  Kreet  field,  the  boundary  be- 
ween  the  totally  destroyed  portion  and  the  uninjured  was  irregular  and  poorly 
Lefined,  a  gradual  fading  of  one  into  the  other. 

In  this  field  larvaj  and  pupae  were  found  in  considerable  abundance,  although 
nany  of  the  former  did  not  appear  in  a  healthy  condition,  and  many  of  the  latter 
lad  a  blackened  look,  and  some  others  had  evidently  been  destroyed  by  some  natural 
jnemy.  But  in  the  Kreet  field  the  case  seemed  different,  for  here  it  required  con- 
dderable  labor  to  obtain  either  larva3  or  pupa?,  even  in  limited  numbers,  and  many 
>f  these  were  affected  as  in  the  Thompson  field.  Dead  larvae  were  foimd  in  the 
)arth,  stretehed  at  nearly  full  length,  rigid,  and  with  a  parasitic  fungus,  a  species 
)f  laariat  growing  from  between  tiie  thoracic  segments,  but  more  frequently  from 
he  neck,  after  the  manner  of  Torrubia  from  the  white  grub,  only  that  in  tms  case 
;hey  affect  the  upper  as  well  as  the  under  part.  This  was  also  observed  te  attack 
he  larvae  of  Nepneiodes  violana. 

On  July  17  a  goodly  number  of  larvae  and  pupae  were  secured  from  both  fields 
md  placed  in  earth  in  tin  boxes.  Returning  home  on  the  19th,  these  boxes  were  at 
)nce  opened,  and  found  to  be  literally  swarming  with  a  species  of  Pteromalua.  The 
arvse  and  pupae  were  placed  in  separate  cages,  the  Pteroinalus  continuing  to  appear 
n  that  contaming  pupae  for  several  days  afterward.  Later  there  appeared  from 
hese  pupae  a  single  individual  of  Ichneumon  jucundus^  a  species  of  Tachina,  and 
ilso  a  species  of  Phora,  This  last,  however,  was  doubtless  a  scavenger  and  not  a 
parasite. 

The  first  moth  appeared  from  the  pupae  on  the  22d,  and  the  first  appeared  from 
he  larvae  on  August  11.  All  moths  obtained  were  Hadena  devastatrix,  but  not 
)ver  10  per  cent,  of  the  adolescent  individuals  developed  to  adults. 

Had  tlie  appearance  of  the  Glassy  Cut-worms  been  more  general,  in  such  num- 
)er8  as  in  the  vicinity  of  Richmond,  the  loss  would  have  been  very  serious;  as  it 

♦  First  Report  Insects  of  Missouri,  p.  83,  1868.  Report  Commissioner  of  Agri- 
lulture,  1884,  p.  297. 
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was,  Itfr.  Ratliff,  who  is  a  crop  correspondent  of  this  Department,  estimated  the 
damage  to  the  three  fields  at  aoout  $1,000. 

We  have  not  been  able  to  learn  of  any  such  depredations  elsewhere,  and  Messn. 
A.  W.  Butler,  of  Brook villo;  Stephen  Gardner,  of  Cottagje  Grove;  S.  S.  Merrificld, 
of  Connersville;  and  D.  E.  Hoffman,  of  Winchester,  all  located  in  Wavne  and  ad- 
jacent counties,  have  written  us  disclaiming  all  knowledge  of  any  similar  ravages. 

While  we  were  on  the  ground  too  late  m  the  season  to  observe  the  working  of 
these  worms  or  carefully  study  their  movements,  both  the  appearance  of  the  af- 
fected fields  at  that  time  and  the  information  obtained  were  strongly  indicative  of 
a  slow,  migratory  habit.  Mr.  Kreet  stated  that  he  had  several  times  observed  the 
worms  collected  m  deep  holes  in  the  earth,  from  which  they  appeared  to  be  endeav- 
oring to  escape.  All  of  this  is  veiy  suggestive  of  preventing  the  progress  of  the 
worms  by  ditchmg,  or  even  plowing  a  deep  furrow  across  their  course,  and  destroy- 
ing them  as  they  accumulate  in  the  bottom,  as  with  the  Army  Worm. 

We  again  visited  the  locality  on  October  80.  The  Kreet  field  had  been  plowed 
in  the  mean  time,  and  was  now  covered  with  a  luxuriant  growth  of  wheat.  The 
Thompson  field  remained  as  we  had  left  it  in  July,  but  neither  there  nor  in  other 
meadows  could  we  find  any  young  Cut- worms  of  this  species,  although  a  few  of 
other  species  were  observed.  We  dug  up  the  earth  io  a  depth  of  several  inches  in 
places  where  it  seemed  most  probable  that  they  would  occur,  but  found  none. 

We  observed  a  considerable  number  of  carnivorous  larvaa  in  the  Thompson  field, 
and  these,  quite  likely,  aided  in  sustaining  the  check  given  the  w^orms  by  the  para- 
sites of  the  spring  brood.* 

THE  GRAIN  SPHENOPHOBUS. 

(Sphenophortis  parvulus  Gyll.) 

During  the  latter  part  of  July  of  the  present  year  the  larvae  of  this  species  were 
observed  burrowing  in  the  bulbs  of  timothy,  their  method  of  work  not  differing 
materially  from  what  it  was  in  wheat,  as  described  in  our  last  year's  report,  except- 
ing that  the  bulb,  being  much  larger  than  a  straw,  enabled  the  larva  to  attain  to 
nearly  or  quite  full  ^owth  before  leaving  it  to  pupate.  Several  larvae  were  often 
found  infesting  a  smgle  stool.  PupsB  were  also  found  in  the  e^*th  about  these 
stools. 

While  examining  the  roots  of  timothy  in  meadows  about  Ri<;;hniond,  W^fne 
County,  Indiana,  on  October  30,  we  found  an  adult  of  Sphenophorus  sculptUis  UhL 
in  the  midst  of  a  mass  of  eaten  bulbs,  these  last  resemblmg  in  every  particidar  those 
which  had  been  destroyed  by  S,  parvulus, 

INSECTS  AFFECTING  WHITE  CLOVER. 

THE  FLATESCENT  CLOVES  WEEVIL. 

(Sitonea  flaveacens  Allard.) 

Early  in  the  month  of  October,  1885,  the  foliage  of  White  Clover  (Trifolium  repm 
L.)  on  the  University  grounds  was  found  to  be  seriously  injured  by  some  insect  dep- 
redator, and  a  plot  of  Alsike  {T.  hybridum)  was  likewise  attacked,  wliile  Red  Clover 
(T,  pratensis)  escaped  with  very  little  injury,  even  though  growing  up  promis- 
cuously among  both  of  the  former  varieties. 

This  injury  to  the  leaves  of  clover  was  of  two  patterns,  one  consisting  of  a  circu- 
lar disk  extracted  from  the  center  and  the  other  a  more  or  less  hemisplierical  portion 
taken  from  the  margin,  and,  while  there  was  never  more  than  one  circular  space 
eaten  from  the  same  leaf,  there  might  be  several  of  the  marginal  pattern,  or  the  two 
might  be  combined,  thereby  leaving  only  the  leaf -stalk  and  bases  of  the  mid-veins. 

Careful  search  failed  to  reveal  any  insect  about  the  injured  plants  in  sufficient 
numbers  to  arouse  suspicion,  except  a  small,  yellowish-brown  curculio,  Sitonesjjavts- 
cens  Allard,  an  imported  species,  injurious  to  clover  in  Europe,  but  not  previously 
known  a*j  such  in  America,  although  Dr.  Riley  had  some  years  ago  +  directed  atten- 

♦One  of  these  species  of  larvj©  was  that  of  an  Elater,  probably  DrasferitM  dorsali* 
Say.  The  larvae  of  tliis  genus  are  known  to  be  carnivorous,  and  we  have  obeerved 
this  species  destroying  the  larvas  of  Crambus  zcdlus  Fern.,  and  also  those  of  an 
imdetermined  species  of  Macrops  which  burrows  in  the  roots  of  common  plantain 
(Plantago  major  L.).— C.  V.  R. 

J^  American  Naturalist,  Vol.  XV,  p.  751,  and  Report  Commissioner  Agriculture 
1881,  p,  177. 
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Q  to  its  native  habits,  and  Dr.  Lintner  had  placed  it  in  his  list  of  possible  enemies 
the  clover  plant  in  New  York.* 

Dr.  Le  Ck>ntet  gives  the  species  as  inhabiting  the  Atlantic  States  in  abundance, 
>ecially  near  the  sea-shore,  and  states  that  the  American  race  differs  from  tiie 
LTopean  by  the  color  of  the  scales,  being  more  rusty  and  less  gray.  We  have  for 
are  found  it  plentifully  here  in  the  West,  while  Dr.  E.  R.  Boardman  reports  both 
3  beetles  and  their  work  in  Stark  County,  Illinois,  and  Mr.  Charles  N.  Ainslie, 
»clie8ter,  Minn. ,  makes  a  similar  statement. 

The  beetles  are  rather  timid,  and,  on  being  disturbed,  drop  to  the  ground  and 
sk  refuge  among  leaves  and  rubbish,  and  it  was  only  after  considerable  patient 
itching  that  thev  were  observed  in  the  act  of  feeding  upon  the  leaves.  This  they 
►  by  simply  movmg  the  head  and  thorax,  the  body  remaining  stationary,  the  cir- 
lar  disk  being  cut  when  the  leaf  is  still  folded,  the  two  halves  facing  each  other, 
e  beetles  eating  tlu*ough  the  back  at  the  mid- vein.  The  half  disk  thus  extracted. 
om  the  two  makes  a  full  disk  when  the  leaf  is  fully  unfolded. 
On  October  17  a  number  of  the  beetles,  confined  alive  in  a  small  vial,  deposited  a 
imber  of  eggs  therein;  and  on  tlie  25th  of  same  month  other  adults,  which  had 
Jen  placed  in  a  breeding-cage  with  clover  plants  selected  and  transplanted  from  a 
cahty  where  the  leaves  had  not  been  injiured,  also  oviposited,  dropping  their  eggs 
x>ut  promiscuously,  some  being  on  the  leaves,  others^scattered  about  on  the  surface 
'  the  soil,  and  one  stuck  to  the  side  of  the  cage. 

The  eg^  are  nearly  white,  with  a  very  slight  tinge  of  yellow;  slightly  elongate, 
rate,  bemg  a  trifle  less  than  0.4«»°»  broad  and  a  little  more  than  0.4™"  in  length; 
ot  acuminated  or  depressed. 

In  a  temperature  of  Co°  F.  these  e^gs  hatched  in  about  48  hours  after  being  de- 
osited,  the  young  larvae  at  once  disappearing.  A  few  days  later  they  could  be 
>und  feeding  upon  the  fresh  lateral  snoots,  or  even  the  softer  parts  of  the  main 
:en>  under  the  bases  of  the  leaf  stalks.  The  entire  plant  upon  which  the  larvsa 
rere  conflned  withered  and  died  within  a  few  weeks,  although  it  was  kept  well 
ratered  and  imder  favorable  conditions  for  growing. 

A  search  in  the  fields  about  seriously  injured  plants  revealed  numerous  small, 
rhite,  footless  larvae  in  the  e^rth,  varying  considerably  in  size,  and  for  the  most 
art  much  larger  than  those  we  had  hatched  indoors.  None  of  the  larvae  were  ob- 
erved  in  the  act  of  feeding  except  one  individual,  a  rather  small  one,  which  was 
ngaged  in  devouring  a  se^.  On  being  placed  in  glass  tubes  with  stems  of  the 
»lant  they  at  once  began  to  eat  out  the  central  portion,  leaving  only  the  epidermis. 
Umilarly  affected  stems  were  quite  common  in  the  fields,  but  whether  they  were 
lue  to  the  work  of  this  or  another  insect  we  find  it  still  too  much  to  say,  although 
he  former  is  the  more  probable,  as  there  has  been  at  no  time  anything  to  indicate 
hat  these  larvae  attack  the  root,  leaf,  or  leaf -stem  portions  of  the  plant,  however 
lear  the  latter  might  be  to  the  surface  of  the  ground. 

Two  larvae  found  in  the  fields  on  tlio  Ist  of  November  being  much  larger  than  any 
>reviously  observed,  they  were  taken  indoors  and  fed  with  stems  of  clover,  upon 
he  younger,  tenderer  portions  of  which  they  subsisted  until  the  2d  of  December, 
wrhen  one  of  them  pupated,  and  twenty  days  later  transformed  to  an  adult,  being 
it  first  nearly  white,  but  assuming  its  normal  color  four  days  later.  The  second 
Larva  died  before  pupating. 

The  full-grown  larva  is  5™™  long;  head  small,  testaceous,  with  brown  mandibles; 
body  white,  wrinkled,  first  segment  little  larger  than  head,  second  and  third  larger, 
fourth  to  ninth  nearly  equal,  gradually  decreasing  to  thirteenth,  wluch  is  very  small 
and  nearly  pointed. 

These  larvae  when  at  rest  in  the  earth  lie  in  a  hook-shaped  position,  the  head  and 
thoracic  segments  being  kejpt  at  almost  right  angles  to  Uie  fourth  segment,  where 
the  rather  abrupt  curve  begms.     Prior  to  pupating  they  form  a  small  earthen  cell. 

On  December  9,  the  ground  being  frozen  to  the  depth  of  from  2  to  2*  inches,  af- 
fected plants,  with  the  soil  in  whicn  they  were  rooted,  were  dug  up  and  brought 
indoors.  After  being  thawed  out  this  was  carefully  examined,  and  Sitones  larvae 
were  found  therein,  varying  in  size  from  1™™  in  length  to  full  grown,  the  major 
part  being  under  2.50*"'"  in  length;  but  two  fully  gro^vn  were  found,  and  these 
were  in  their  cells  preparatory  to  pupating.  One  larva,  1.50*»™  long,  began  feeding 
IS  soon  as  thoroughly  warmed.  Two  adults  were  also  found,  but  no  pupae.  One 
3f  these  was  kept  in  a  breedingKjage,  in  a  warm  room,  and  was  still  alive  on  the 
I8th  of  the  following  February,  when  I  left  for  an  absence  of  a  couple  of  months. 

*  The  Insects  of  the  Clover  Plant,  Report  N.  Y.  Agricultural  Society,  Vol.  XL,  for 
1880.     Author's  edition,  p.  4. 

f  The  Rhynchophora  of  America  north  of  Mexico.  Ptoc.  Am.  Phil.  Society,  Vol. 
XV,  No.  90,  p.  115. 
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Besides  these,  two  adultB  were  observed  in  the  fields,  in  the  itct  of  pairing,  on  the 
12th  of  November. 

On  account  of  absence  from  home  no  examination  was  made  until  the  ISth  of 
April  of  the  p^sent  year,  when  larvaa  were  again  found  in  the  fields,  in  less  num- 
bers but  in  alxMit  the  same  stage  of  development  as  during  the  previous  December. 
No  pupJB  were  observed,  but  two  adults  were  foimd,  which  died  soon  after,  without 
havmg  in  the  mean  time  deposited  any  eggs. 

On  May  25  both  larvae  and  pupae  were  found,  the  former  in  still  less  numbere 
than  they  were  during  April,  but  now  they  were,  for  the  most  part,  nearly  or  quite 
full  grown.  An  adult,  talcen  also  on  this  date,  died  on  the  80th  inststant  without  ovi- 
positing. June  14  several  adults  were  observed,  and  from  this  time  forward  they 
appeared  in  increasing  nimibers  until  August,  when  they  seemed  to  reach  the 
upward  limit. 

The  deposition  of  eggs  may  commence  in  July,  but  we  obtained  none  until  Au- 
gust 7,  and  then  only  after  keeping  adults  conimed  in  the  breedine-cage  for.  four 
days;  nor  could  we  at  this  date  observe  any  larvsB  in  plants  in  the  neldS,  althouzh 
very  small  ones  were  common  enough  in  and  about  the  tender  lateral  shoots  eanj 
in  September,  but  in  no  case  were  they  burrowing  in  the  main  stem  except  in  the 
tenderer  portions,  under  the  base  of  leaf-stalks,  as  previously  indicated. 

In  summing  up  the  life-history  of  the  species,  they  may  be  said  to  emerge  as 
adults  OS  late  as  July,  and  deposit  their  eggs  from  the  last  of  that  month  until  coM 
weather  begins.  The  larves,  hatching  within  two  days  after  the  eggs  are  deposited, 
feed  upon  the  tender  portion  of  the  clover  stems,  probably  burrowing  into  them 
sometimes,  especially  when  they  are  from  one-fourth  to  one-Wlf  grown,  and,  barelj 
possibly,,  subsisting  in  part  upon  the  roots  when  older.  They  pass  the  winter,  for 
the  most  part,  in  this  stage,  but  occasionally  as  adults.  The  larvae  pupate  in  spring, 
and  after  remaining  about  twenty  days  in  this  state  emerge  as  adults. 

The  adults  seem  to  wander  about  considerably  early  in  the  season,  and  we  hxv% 
observed  them  traveling  about  on  fences,  upon  the  heads  of  grain,  and  crawling 
up  the  trunks  of  trees,  and  also  found  them  hiding  avray  under  rubbish. 

THB  CLOVER-STEM  MAQOOT. 

{Oscinis  sp.) 

Sufficient  opportimity  has  not  been  offered  to  study  more  than  a  portion  of  the 
probable  cycle  of  this  insect,  yet  the  very  deceptive  resemblance  between  the  work 
of  the  larvas  and  those  of  Sitonea  renders  some  account  of  it  almost  a  necessity  in 
order  to  prevent  confusion. 

The  adult  insect  is  a  small,  rather  robust,  black  fly.  The  individual  larva  is  4*" 
long,*  with  a  breadth  across  the  thoracic  segments  of  .6"*°*,  footless,  slightly  dimin- 
ishing posteriorly,  with  the  division  of  the  segments  after  the  first  three  very  ob- 
scure. Color  yellowish- white,  with  a  tinge  of  green,  becoming  nearly  white  at  ex- 
tremities; oral  parts  quite  large  and  jet  black,  i^ear  the  posterior  extremis  is  an 
abrupt  ventral  restriction,  and  on  the  rounded  anal  seginent  are  two  short,  robust, 
brown  processes,  each  terminating  in  a  corolla  of  small  circular  pustules. 

The  puparium  is  2.4"""  long  and  .8""  broad,  elongate,  oval,  sUghtly  tapering 
posteriorly,  and  rather  less  obtusely  pointed  than  at  anterior  extremity.  The  two 
posterior  processes  are  here  reproduced,  and  two  others,  shorter  and  more  widelT 
separated,  are  placed  on  the  anterior  extremity.  Color  at  first  yellowish- white,  with 
tinge  of  green,  but  later  turning  to  brown,  and  from  this  to  nearly  jet  black. 

The  insect  was  first  observed  by  us  on  August  6  of  the  present  year  in  the  pupsl 
sta^e,  and  within  a  stem  of  white  clover,  which  had  evidently  been  destroyed  by  it 
while  in  the  larval  stage.  During  the  four  succeeding  days  other  puparia  were 
found,  but  only  two  larva3.  From  the  puparia  one  adult  emerged  on  August  13. 
others  following  a  few  days  later,  thereby  indicating  that  the  brood  of  which  they 
were  a  part  was  rapidly  approaching  maturity. 

The  exact  time  and  place  of  oviposition  it  was,  of  course,  impossible  to  determine, 
but  the  maggots  are  foimd  singly  in  the  stem,  sometimes  just  under  the  epidermis 
and  sometimes  in  the  center,  but  in  either  case  excavating  parallel  channels,  work- 
ing from  the  point  where  the  stem  originated.  Hence  we  are  led  to  infer  that  the 
e^gs  are  deposited  near  the  main  roots,  and  the  larva,  as  its  pushes  forward,  is  pro- 
vided with  a  continual  supply  of  fresh-grown  food,  the  terminal  or  growing  portion 
of  the  stem  being  in  i)art  sustained  by  lateral  roots  thrown  out  at  equal  intervals. 
It  is  also  possible  that  the  eggs  are  sometimes  placed  on  the  young  lateral  stems, 
through  which  the  maggots  burrow  their  way  to  the  main  stem. 

As  yet  we  liave  no  trace  of  more  than  the  one  brood  mentioned,  although  it  is  not 
at  all  improbable  that  there  may  be  several  in  a  season. 
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BEPOBT  ON  EXPEBIMENTS  IK  APICULTUEB. 

By  N.  W.  McLain,  ApicuUural  Agent 

LETTER  OF  TRANSMITTAL. 

United  States  Apicultural  Station, 

Aurora^  III,,  December  31,  1886. 

Dear  Sir:  I  have  the  honor  to  submit  herewith  my  report  of  the  work  done 
Tuider  vour  instructions  at  this  experiment  station  during  tlie  past  year. 

I  desire  to  acknowledge  my  obfigations  to  yourself  for  the  valuable  suggestions 
and  assistance  ^iven  me,  manifesting  the  deep  interest  you  have  in  advancmg  and 
developing  the  mdustry  of  bee-keeping. 

I  wish  also  to  express  my  thanks  to  those  engaijed  in  the  branch  of  husbandry  in 
whoee  interest  this  experiment  station  was  establisUed  for  the  very  kind  and  unani- 
mous expressions  of  appreciation  and  encouragement,  some  of  whom  have  cheer- 
fully aided  me  in  my  work;  and  especially  to  the  publishers  of  the  following  api- 
cultural and  agricultural  journals  for  the  favor  shown  me  in  publishing  my  report 
and  for  files  of  their  valuable  papers,  namely: 

TJie  American  Bee  Journal,  Messrs.  Thomas  G.  Newman  &  Son,  Chicago,  111.; 
Gleanings  in  Bee  Culture,  Mr.  A.  I.  Root,  Medina,  Ohio;  The  American  Apiculturist, 
Mr.  Henry  Alley,  Wenham,  Ma.ss.;  Tlie  Bee-Ke^aer'8  Magazine,  Messrs.  Aspinwall 
&  Tread  well,  Banytown-on-Hudson,  N.  Y.;  The  Bee-Keeper' a  Ouide,  Mr.  A.  G. 
Hill,  Kendallville,  Ind. ;  The  Canadian  Bee  Journal,  Messrs.  Jones,  Macpherson  & 
Co. ,  Beeton,  Ontario,  Canada;  Rciys  of  Light,  North  Manchester,  Ind. ;  The  Southern 
Cultivator,  Atlanta,  Ga.;  and  The  Cultivator  and  Country  Gentleman,  Messrs, 
Luther  Tucker  &  Son,  Albany,  N.  Y. 
Yours,  very  truly, 

N.  W.  McLAIN, 
Agent  in  Charge, 

Dr.  C,  V.  Riley, 

Entomx>logi8t, 

THE  *'QUAKINa  DISEASE." 

When  bees  are  unable  to  obtain  from  ordinary  sources  a  supply  of  salme  and 
alkaline  sdiment,  indi^nsable  to  their  health  and  vigor  and  to  the  normal  perform- 
ance of  their  functions,  they  seek  a  supply  from  any  available  source.  At  such 
times  they  throng  upon  the  Milkweed  and  Mullein,  which  exude  a  salty  sap.  At 
such  times  large  numbers  of  dead  bees  may  be  found  at  the  foot  of  the  mullein 
stalks,  and  thousands  perish  in  the  fields,  and  thousands  more  which  reach  •  their 
hives,  being  low  in  vitality  and  unable  to  free  themselves  from  the  meshes  of  the 
silken  fiber  in  which  legs  and  wings  are  bound,  die  in  the  hive  or  crawl  forth  to 
perish.  The  actions  of  these  starved  and  weakened  bees  when  attempting  to  rise 
and  fly  or  to  rid  themselves  from  the  mesh  of  silky  web  causes  a  peculiar  nervous 
motion,  and  this  is  one  manifestation  of  that  which  is  called  the  **  quaking  disease," 
or  the  **  nameless  disease."  If  examined  with  a  microscope,  many  are  found  en- 
tuneled  with  the  filaments  from  the  plants,  and  their  stomachs  are  entirely  empty'. 

Tne  honey  from  hives  containing  colonies  so  affected  has  a  peculiar  and  very  dis- 
agreeable taste  and  odor,  somewhat  like  that  of  fermented  honey,  indicating  that 
some  constituent  essential  in  conserving  it  was  lacking,  and  the  cell-caps  are  dark, 
smooth,  and  greasy  in  appearance,  and  an  offensive  odor  is  emitted  from  the  hive. 
An  analysis  of  honey  taken  from  such  colonies,  made  by  the  Chemist  of  the  Depart- 
ment, fails  to  reveal  what  element  is  lacking. 

I  liave  treated  a  number  of  apiaries  so  affected ,  using  an  application  of  strong  brine, 
to  which  was  added  soda  sufficient  to  make  the  alkaline  taste  faintly  discernible. 
The  hive  should  be  opened,  and  each  frame  should  be  thoroughly  dampened  i^nth 
spray  from  an  atomizer,  or  the  warm  brine  may  be  applied  by  using  a  sprinkler 
with  very  small  holes  in  the  rose,  care  being  taken  to  use  only  enough  to  thoroughly 
dampen  the  bees  and  combs.  The  alighting-boards  also  should  be  thoroughly  wet. 
Tlie  treatment  should  be  applied  morning  and  evening  until  the  disorder  disiippears, 
which  is  usually  in  three  or  four  days;  a  decided  improvement  being  usually  notice- 
able in  twenty-four  hours.  The  honey  should  be  extracted  and  diluted  by  adding 
the  brine,  and,  after  being  nearly  heated  to  the  boiling-point  for  ten  minutes?,  may 
be  safely  fed  to  bees.  Tlie  apiaries  were  last  winter  supplied  with  this  food  alone. 
Both  wintered  welL    Vessek  containing  brine  should  aLway«  b^  ks^  Sn  ox  ti^ax  *CckS^ 
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apiary.    Pieces  of  burnt  bone  or  rotten  wood  should  be  kept  in  the  vessels  of  brine, 
and  these  vessels  should  be  protected  from  the  rain. 

Another  form  of  the  so-called  ^'qiiaking  disease"  appears  to  result  from  hered- 
itary causes;  for,  if  the  queen  be  removed  from  the  colony  in  which  the  disonler 
prevails,  and  a  young,  vigorous  queen  be  substituted,  in  due  time  the  disorder  disap- 
pears. In  very  rare  instances  bees  also  gather  poisonous  nectar  from  plants,  such 
as  Fox-glove  or  Digitalis,  the  eating  of  which,  it  is  reported,  results  m  paralysis; 
another  manifestation  of  the  so-called  *^  nameless  disease." 

THE  FOULr-^OOD  DISEASE. 

One  of  the  most  maligant  diseases  incident  to  bees  is  called  the  **  f oul -brood  "^  dis- 
ease. What  pleuro-pneumonia  and  hog-cholei*a  are  to  the  dairyman  and  swine- 
breeder  foul-brood  is  to  the  apiarist.  This  disease  is  so  stealthy  and  so  virulent  and 
so  widely  distributed,  no  locality  in  the  United  States  being  assured  of  immunity, 
that  much  apprehension  is  felt,  and  some  of  the  States  liave  enacted  laws  having  for 
their  object  its  control  and  extirpation.  Li  many  States  the  ravages  of  this  scourge 
have  resulted  in  ruinous  losses  to  bee-keepers,  and  many  on  this  account  have  been 
deterred  from  engaging  in  this  profitable  branch  of  husbandry. 

During  the  past  year  I  have  given  u^uch  attention  to  the  study  of  this  disease  and 
to  experiments  for  its  prevention  and  cure.  In  making  my  investigations  and  ex- 
periments concerning  the  origin  and  nature  of  this  disease  and  the  means  for  ita 
prevention  and  cure,  I  have  collected  a  great  amount  of  information  from  my  own 
experience  and  from  the  experience  of  many  others.  Concerning  the  origin  of  this 
disease  and  its  means  of  communication  the  evidence  obtained  is  somewhat  con- 
flicting. 

That  the  disease  is  actively  contagious  appears  certain.  That  it  is  always  com- 
municated through  the  commonly  accredited  agencies  is  uncertain.  That  the  dis- 
ease is  persistent  and  usually  reproduces  itself  whenever  the  germs  find  the  proper 
conditions  for  development  is  verified  by  experience.  That  the  germs  of  this  diseaBe 
may  be  carried  upon  the  clothing  of  the  apiarist  and  in  and  upon  the  bodies  of  bees 
from  one  apiary  to  another,  and  that  thev  may  be  borne  by  the  wind  from  one  hive 
to  another  in  the  same  apiary,  and  that  the  disease  germs  may  be  liberated  from  the 
decomposing  bodies  of  other  insects  and  scattered  over  other  objects  with  which  the 
bees  come  in  contact,  seem  probable. 

That  the  disease  is  destructive  to  bees  as  well  as  brood,  that  live  pollen  is  the  me- 
dium through  which  the  contagion  is  most  commonly  and  most  rapidly  spread,  and 
that  the  disease  yields  readily  to  treatment  which  is  simple,  cheap,  and  easily  ap- 
plied, appear  to  he  true,  in  support  of  which  I  submit  the  following  detailed  account 
of  my  experiments  and  observations:  * 

On  the  1st  day  of  Jime  an  apiarist  having  over  two  hundred  colonies  in  his  apiary 
reported  to  me  that  he  had  discovered  two  cases  of  malignant  foul-brood,  and  that 
unmistakable  evidences  of  its  presence  were  apparent  in  twenty-five  other  colonies. 
As  I  knew  this  man  was  not  without  experience  with  this  dis^ise,  I  could  not  hope 
that  he  was  mistaken.  I  knew  that  he  nad  had  unenviable  opportunities,  having 
been  a  bee-keeper  for  many  years  where  this  disease  liad  been  prevalent,  and  two 
yeiirs  ago  he  himself  had  consigned  one  hundred  and  forty-eight  colonies  to  the 
flames  as  incurable.     I  at  once  gave  him  the  following  formula  for  a  remedy: 

To  3  pints  of  soft  water  add  1  pint  of  dairy  salt.  Use  an  earthem  vessel.  Raise 
the  temperature  to  90"  F.  Stir  till  the  salt  is  tiioroughly  dissolved.  Add  1  pint  of 
soft  water  boiling  hot,  in  which  has  been  dissolved  4  tablespoonfuls  bicarbonate  of 
soda.  Stir  thoroughly  while  adding  to  the  mixture  sufficient  honey  or  sirup  to  make 
it  (}uite  sweet,  but  not  enough  to  perceptibly  thicken.  To  i  of  an  ounce  of  pure 
salicylic  acid  (the  crystal)  add  alcohol  sufficient  to  thoroughly  cut  it  (about  1  ounce), 
and  add  this  to  the  mixture  while  still  warm,  and  when  thoroughly  stiired  leave 
standing  for  2  or  3  hours,  when  it  becomes  settled  and  clear. 

Treatment — Shake  the  bees  from  the  combs  and  extract  the  honey  as  clearly  as 
possible.  Then  thoroughlv  atomize  the  combs,  blowing  a  spray  of  the  mixture  over 
and  into  the  cells,  using  a  large  atomizer  throwing  a  copious  spray;  then  return  the 
combs  to  the  bees.  (Ik)mbs  having  considerable  quantities  of  pollen  should  be  melted 
into  wax  and  the  refuse  burned.  If  there  is  no  honey  to  be  obtained  in  the  fields, 
feed  sirup  or  the  honey  which  has  just  been  extracted.  If  sirup  is  used,  add  1  ounce 
of  the  remedy  to  each  quart  of  the  sirup  fed.  If  the  honey  is  used,  add  2^  ounces 
of  the  remedy  to  each  quart  of  honey  fed.  The  honey  and  sirup  should  be  fed  warm 
and  the  remedy  thoroughly  stirred  in,  and  no  more  should  be  furnished  than  is  con- 
sumed. 

Give  all  the  colonies  in  the  apiary  one  copious  application  of  the  remedy,  simply 
Mttixig  the  frames  apart  ao  tnat  Ui«^  tquj  b^  ti4^  expoeed  to  the  spray.    TtoM 
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nt  frequently  reveals  the  presence  of  disease  where  it  was  not  before  possi- 
etect  it.  The  quantity  prescribed,  applied  by  means  of  a  large  atomizer,  is 
it  to  treat  one  hundred  and  fifty  colonies.  Continue  the  treatment  by  thor- 
uid  copiously  spraying  the  diseased  colonies  at  intervals  of  three  days,  simply 
the  frames  apart  so  as  to  direct  the  spray  entirely  over  the  combs  and  bees. 
:  to  keep  the  Dees  from  bringing  in  fresh  pollen,  bum  old  dry  bones  to  an  ash 
verize  in  a  mortar  and  sift  through  a  line  wire-cloth  sieve,  and  make  a  mixt- 
ye  flour  and  bone  flour,  using  three  parts  of  rve  flour  to  one  of  bone  flour, 
enough  of  the  sirup  or  medicated  honev  to  make  a  thick  paste.  Spread  this 
'er  part  of  one  side  of  a  disinfected  comb,  pressing  it  into  the  cells  with  a  stiff 
r  a  thin  honey-knifq,  and  hang  this^n  the  hive  next  to  the  brood.  Continue 
itment  until  a  cure  is  effected.  Keep  sweetened  brine  at  all  times  accessible 
ees,  and  continue  the  use  of  the  rye  and  bone  flour  paste  while  the  colonies 
iperating. 

preventive  apply  the  remedy  in  the  form  of  a  spray  over  the  tops  of  the 
once  every  week  until  the  disease  has  disappeared  from  the  apiary, 
ine  20  the  apiarist  above  refeired  to  reported  as  follows: 
nber  of  colonies  in  the  apiary  June  1,  210.  Number  of  colonies  apparently 
1, 25.  Ti-eatment  applied  as  directed  to  the  whole  apiary.  Number  of  colonies 
T  diseased,  G3.  The  disease  present  in  all  stages  of  progress;  in  some  cases  just 
ng,  in  some  well  developed;  in  others  the  contents  of  the  hives  were  a  black 
he  brood  combs  nearly  rotten,  not  an  egg  to  be  seen,  and  every  cell  of  brood 
(id  the  stench  from  the  hives  nauseating.  Have  given  the  diseased  colonies 
pplications,  the  first  time  extracting  the  honey.  £ffect  of  treatment  instan- 
1  even  upon  apparently  hopeless  cases.  Every  colony  save  5  is  entirely  free 
ly  trace  of  disease,  and  these  5  are  responding  to  treatment  rapidly.  I  ex- 
a  colony  to-day  wliich  two  weeks  ago  had  combe  of  brood  almost  rotten.  No 
'  the  disease  remains.  I  had  4,000  frames  of  extra  comb.  After  hiving  a  few 
,  on  some  of  them  I  found  the  disease  present  in  eveiy  case.  I  then  melted 
ae  of  these  extra  combs  into  wax,  cleared  and  scalded,  and  disinfected  every 
id  hived  the  swarms  on  frames  filled  with  comb-foiindations.  One  of  my 
>rs,  having  an  apiary  of  60  colonies,  had  38  cases  of  foul-brood,  and  before  I 
are  of  it  he  had  oumed  up  a  number  of  them.  The  remainder  we  treated  as 
1.  His  yard  is  now  entirely  free  from  disease.  The  cost  of  tlie  remedy  was 
cents.  This  prescription,  if  thoroughly  applied  according  to  your  directions, 
edily  and  effectually  cure  tlie  most  hopeless  and  forlorn  case  of  foul-brood." 
s  afterwards  found  that  the  melting  of  the  combe  and  scalding  of  the  hives 
;  necessary. 

requesting  this  same  apiarist  to  make  some  further  tests,  the  nature  of  which 
>ear  from  what  follows,  August  1  he  made  the  following  report: 
5  of  my  best  colonies,  which  had  shown  no  symptoms  of  disease,  I  placed 
of  brood  from  diseased  colonies,  treating  them  as  I  did  the  diseased  colonies, 

evidences  of  disease  speedily  disappeared.  To  1  colony  from  which  the 
d  swarmed  out,  leaving  less  tlian  haii  a  pint  of  bees  between  the  black  rot- 
ibs  and  not  an  egg  in  the  hive  and  every  cell  of  uncapped  brood  dead  and 
re  than  one  bee  hatching  to  every  square  inch  of  brood,  after  thoroughly  ap- 
the  remedy  I  introduced  a  queen  just  crawling  from  the  cell.  To-day  I  take 
e  in  exhibiting  this  colony  as  one  of  the  finest  I  own,  lacking  only  a  suffi- 
ore  of  honey,  and  this  without  the  addition  to  the  original  odorous  nive  and 
:omb6  of  a  single  bee,  cell,  or  brood,  or  anything  whatever  to  assist,  except 
ng  queen. 

tracted  the  honey  from  diseased  colonies  and  treated  the  combs  of  such  with 
ledy  as  directed,  and  then  exchanged  hives  and  combs,  giving  the  infested 
id  combs  to  the  healthy  bees  without  cleansing  or  disinfecting  a  hive,  and 
ased  bees  were  given  the  hive  and  combs  lately  occupied  by  the  healthy  col- 
The  contagion  did  not  spread,  and  after  two  or  three  applications  of  the 

all  traces  of  it  disappeared.  I  fed  back  the  honey  extracted  from  the  dis- 
olonies  for  the  bees  to  use  in  breeding,  adding  2i  ounces  of  the  remedy  to 
lart;  and  I  also  fed  the  mixture  of  bone-ash,  rye  flour,  and  honey  as  a  sub- 
for  pollen  by  pressing  the  paste  into  the  cells  on  one  side  of  a  comb,  and  this 
1  next  to  the  brood  in  each  hive.  I  would  not  advise  any  one  to  feed  this 
>ur  and  rye-flour  paste  unless  they  wish  to  raise  a  great  many  bees.  I  also 
salt,  alkali,  and  acid  mixture  outside  in  the  apiary,  so  that  all  the  colonies 
elp  themselves.  No;  I  do  not  fear  that  any  of  the  mixture  will  be  stored 
ter  or  get  into  the  surplus  apartment,  as  the  bees  seem  determined  to  use 

can  get  of  it  in  brood-rearing.    All  my  hives  are  running  over  with  bees 
3r  the  fall  honey  harvest, 
■equested,  I  placed  frames  of  sealed  honey  from  diaeaaed  colonies  in  healthY 
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colonies,  and  the  disease  was  not  communicated;  but  the  frames  from  which  the 
honey  had  been  extracted,  such  as  contained  pollen,  uniformly  carried  with  them 
the  contap^ion,  unless  the  combs  were  first  thoroughly  sprayed  with  the  antidote, 
and  colonies  gathering  no  pollen,  or  but  little  pollen,  recovered  much  sooner  than 
those  gathering  pollen  in  considerable  quantities — that  is  to  say,  the  more  pollen,  the 
more  treatment  required. 

"  In  reply  to  your  question  asking  by  what  means  and  in  what  manner  the  disease 
was  communicated  to  my  apiary,  I  answer:  I  at  first  thought  that  it  had  orieinated 
spontaneously,  but  later  and  more  careful  inquiry  leads  me  to  believe  that  I  intra- 
duced  it  into  my  apiary  through  my  owj;^  carelessness.  Both  I  and  my  neighbor  (to 
whom  reference  was  made  in  a  former  report)  spent  a  day  in  some  apianes  some 
distance  from  home  in  which  the  disease  was  raging.  It  would  seem  true  that  we 
brought  the  contagion  home  in  our  clothing.  Other  apiarists  in  our  county  who 
kept  away  from  the  contagion  had  no  trouble.  As  to  the  progress  of  the  disease  in 
inaividual  colonies,  I  would  say  that  three  or  four  weeks  from  the  time  the  first 
cells  of  diseased  brood  are  noticeable  is  sufficient  to  complete  the  ruin  beyond  re- 
demption. I  am  surprised  to  hear  that  in  some  localities  a  colony  may  be  affected 
for  three  or  four  months  before  ruin  is  complete.  I  have  succeeded  in  raising  some 
queens  from  one  of  these  diseased  colonies,  treated  with  the  remedy  without  remov- 
ing the  comb-frames,  and  I  will  give  them  every  possible  chance  to  reproduce  and 
propagate  the  disease.  I  have  no  fears  of  a  return  of  the  disease  where  the  treat- 
ment has  been  thorough." 

2.  Number  of  colonies  in  the  apiary,  14.  Every  colony  nearly  ruined  by  the  dis- 
ease in  most  malienant  form.  This  apiary  is  located  on  the  same  eround  where  145 
colonies  perished  last  year  from  the  same  cause.  The  whole  vara  had  been  swept 
clean,  everything  had  been  burned  up,  and  entirely  new  stocK  procured.  Twelve 
colonies  in  this  apiary  were  treated  by  oo]^ious  ana  thorough  applications  of  the 
remedy  simply  by  setting  the  frames  apart  m  the  hive  so  that  the  spray  could  be  di- 
rected over  Doth  sides.  The  frames  containing  brood  were  not  removed  from  the 
hive,  neither  was  the  honey  extracted.  The  treatment  was  applied  every  three  or 
four  days,  and  in  three  weeks  the  colonies  were  free  from  all  appearance  of  disease. 
The  other  2  colonies  were  treated  with  what  is  known  as  "the  coffee  cure,"  finelv 
ground  coffee  being  used  as  an  antisefttic.  The  coffee  failed  to  furnish  any  relief. 
Being  dusted  over  and  into  the  ceUs,  it  killed  the  little  remaining  unsealed  brood. 
The  salt,  alkali,  and  acid  remedy  being  applied,  these  2  colonies  also  rallied,  and 
**  everything  is  all  right  now,"  was  the  last  report. 

3.  Number  of  colonies,  100.  Number  apparently  diseased,  48.  A  number  of  colo- 
nies had  already  been  burned  when  the  disease  was  reported.  Tlie  remedy  was 
thoroughly  apphed  as  directed,  and  in  fifteen  days  the  conta^on  had  disappeared. 

All  the  evidence  so  far  obtained  seems  to  prove  that  pollen  is  the  medium  through 
which  the  contagion  is  commonly  introduced  into  the  hive  and  by  which  it  is  com- 
municated to  both  bees  and  brood. 

The  bacteria,  **the  disease  ^erms,"  having  been  lately  deposited  on  the  pollen 
(from  what  source  is  not  positively  known,  but  probably  from  the  decomposing 
bodies  of  other  insects)  before  the  organisms  are  washed  nrom  the  blossoms  oy  the 
rain  or  killed  by  the  heat  of  the  sun,  as  they  lie  exposed  to  his  rays  without  anf 
element  essential  to  their  culture  and  growth,  are  carried  and  stored  with  the  pollen 
in  the  cell,  or  pass  into  the  digestive  system  along  with  the  live  pollen  taken  by  the 
bees  for  their  own  nourishment.  By  this  means  these  agents  of  destruction  are  in: 
troduced  into  the  organism  of  the  bees,  and  through  the  same  medium  are  they 
introduced  into  the  cells  of  the  uncapped  larvaa.  The  bacteria,  having  found  a 
lodgment  in  the  organism  of  the  bee,  may  or  may  not  cause  speedy  death.  If  the 
bees  are  young  and  vigorous  they  may  resist  the  ravages  of  the  infection,  yielding 
only  after  the  organism  is  riddled  with  the  bacteria,  but  if  the  bees  are  old  and  low 
in  vitality  the  infection,  if  left  to  itself,  brings  speedy  ruin.  In  the  spring  of  the 
year  I  have  dissected  bees  which  had  passed  the  winter  in  a  colony  in  which  to 
disease  was  present  when  the  bees  were  put  away  in  winter  quarters  the  fall  beifore. 
Their  bodies  had  been  completely  honey-combed  by  the  bacteria. 

The  fact  that  if  a  diseased  colony  is  removed  from  the  infested  combs  and  hive 
and  placed  in  an  empty  hive  or  in  a  hive  with  frames  supplied  with  comb-founda- 
tion, even  if  the  new  hive  be  at  once  placed  on  the  old  location  and  the  old  hive  and 
infested  combs  be  burned  and  the  bees  at  once  liberated,  the  disease  commonly  dis- 
appears, seems  also  to  furnish  additional  proof  that  the  contagion  is  usually  carried 
into  the  hive  in  the  pollen,  and,  further,  that  the  **  disease  germs**  do  not  long  retain 
their  virility  if  exposed  to  the  rain  and  rays  of  the  sun;  otherwise  the  bees  would 
continue  to  carry  m  the  infection.  The  bees  being  compelled  to  consume  the  con- 
tents of  their  honey-sacks  in  building  new  combs,  none  of  the  germs  remain  to  be 
regurgitated  in  the  new  cells;  but  by  this  practice  the  bees  are  left  to  the  tender 
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cies  of  the  baoteria,  unless  they  be  treated  with  an  antidote.  For  obTioos  rea- 
I  the  queens  in  such  colonies  should  in  any  event  be  superseded  as  soon  as  possi- 
This  method  of  treatment  also  contemplates  the  destruction  or  renovation  of 
lives  and  frames,  the  destiniction  of  all  broods,  and  the  melting  of  all  combs;  a 
;e  percentage  of  the  capital  in  honey-producing. 

nother  reason  for  believing  tliat,  except  in  rare  cases,  the  disease  is  introduced  by 
ins  of  pollen  is  found  in  the  fact  that  the  larvae  rarely  ever  exhibit  any  symp- 
18  of  disease  until  about  the  time  when  the  process  of  weaning  begins,  at  wliich 
e  the  character  of  the  food  is  changed  from  the  glandular  secretion,  the  pap,  to 
partially  digested  and  undigested  food.  Live  pollen  is  then  added  to  the  l^val 
1,  and  with  it  the  bacteria  in  greater  or  less  numbers;  growth  is  arrested;  death 
aes;  putrification  follows,  and  the  soft  pulp,  of  a  grayish-brown  color,  settles  to 
lower  side  of  the  cell.  As  the  mass  dries  up  it  becomes  glutinous  and  stringy 
[  reddish-brown  in  color  and  emits  an  offensive  odor.  Some  of  the  larvae  will  be 
tially  capped,  some  completely  capped,  and  some  left  uncapped,  the  condition  in 
ich  the  brood  is  left  depending,  I  believe,  upon  the  virulence  with  which  the  dis- 
a  attacks  both  bees  and  brood.  The  remedies  prescribed  appear  to  destroy  the 
teria  and  cure  the  bees  of  the  contagion  and  restore  them  to  natural  vigor.  The 
rker  bees  then  cleanse  the  hive  of  dead  bees  and  brood  and  clean  out  and  renovate 
cells,  and  the  colony  resumes  its  normal  condition. 

liat  the  contagion  may  sometimes  be  borne  from  hive  to  hive  by  the  wind  ap- 
rs  to  be  true,  as  it  waa  observed  in  one  of  the  apiaries  which  I  treated  for  this 
isae  during  the  past  summer  that  of  a  large  number  of  diseased  colonies  in  the 
uy,  with  the  exception  of  two  colonies,  all  were  located  to  the  northeast  of  the 
>ny  in  which  the  disease  first  appeared.  The  prevailing  wind  had  been  from  the 
thwest. 

hat  the  disease  germs  may  be  carried  upon  the  clothing  and  hands  appears  proba- 
from  the  fact  that  in  one  neighborhood  the  disease  appeared  in  only  two  apiaries, 
owners  of  which  had  spent  some  time  working  among  diseased  colonies  at  some 
Ance  from  home,  while  other  apiarists  in  that  locality  who  had  kept  away  from 
contagion  had  no  trouble  from  foul-brood. 

THE  CX)NTBOL  OF  REPRODUCTION. 

he  improvement  which  has  been  made  in  mechanical  devices  and  methods  of 
oagement  by  the  scientific  and  practical  apiarists  of  the  United  States  during  the 
t  twenty-five  years  has  resulted  in  establishing  the  claims  of  the  industry  of  bee- 
ping to  a  place  among  the  various  branches  of  rural  husbandry  which  are  the 
nowledged  sources  of  the  nation's  wealth.  Improvements  in  the  art  of  bee- 
ping and  in  the  devices  by  which  the  art  is  practiced  are  continually  being  made, 
[the  degree  of  advancement  made  in  the  past  is  an  earnest  of  the  progress  await* 
development  in  the  future. 

mprovements  in  devices  and  methods  of  management  and  importing  races  of 
s  Imported  to  possess  desirable  qualities  and  characteristics  have  chiefly  absorbed 
attention  of  American  bee-keepers.  It  is  not  strange  that  reliance  has  been 
lied  upon  these  resources  as  the  means  by  which  the  best  results  were  to  be  real- 
i,  rather  than  upon  a  persistent  and  skillful  application  of  the  laws  of  heredity 
I  descent  and  dependence  upon  the  influence  of  intelligent  selection  and  skillful 
ssing  as  a  means  for  developmg  the  highest  attainable  standard  of  excellence  in 
bee,  the  chief  factor  in  permanent  advancement. 

'he  difficulties  attending  the  control  of  the  process  of  reproduction,  of  applying 
laws  of  heredity  and  descent,  and  securing  the  influence  of  persistent,  intelligent 
K;tion  in  breeding  bees  have  appeared  to  be  almost  insurmountable.  The  very 
sistent  efforts  which  have  been  made  to  improve  the  bees  of  the  United  States  bv 
rly  importations  of  the  best  races  in  their  purity  has  also  been  attended  with 
ous  drawbacks  and  hindrances.  These  bees,  bred  for  countless  generations  in  a 
i\^  Imbitat  and  under  climatic  conditions  widely  different  from  ours,  are  here 
mitted  to  conditions  of  domestication  for  which  thev  are  ill  adapted.  Any  modi- 
,tion  and  adaptation  of  habits,  instinct,  and  physiological  structure  which  may 
e  been  secured  by  breeding  a  few  succeeding  generations  under  the  altered  con- 
ona  and  requirements  incident  to  domestication  in  the  United  States  have  been 
^  with  each  fresh  importation  of  ancestral  stock,  and  the  work  of  securing  the 
lability  and  adaptability  of  instinct,  habit,  physiological  structure,  and  functional 
acity  essential  to  domestication  here  must  be  begun  ab  initio, 
hat  some  practical  method  might  be  discovered  bv  which  the  process  of  repro- 
tion  could  be  controlled  haS.long  been  the  hope  of  all  progressive  apiculturists. 
h  the  control  of  fecundation  assured,  progress  in  scientific  apiculture  would  be 
d  and  permanent. 


\ 
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In  obedience  to  your  instructions  I  have  continued  my  experiments  in  striTingto 
discover  apractical  method  by  which  the  fecundation  of  queen  bees  may  be  con- 
trolled. This  I  have  endeavored  to  accomplish  by  two  diffei*ent  methods,  in  bothrf 
which  I  have  been  in  a  degree  successful.  During  the  past  summer,  however,  a 
drought  set  in  in  May,  almost  with  the  beginning  of  the  breeding  season,  wiiich  was 
said  to  be  the  sever^  and  most  protracted  known  in  this  locality  for  twenty-five 
years.  No  rain  fell  during  eleven  weeks,  and  during  the  four  weeks  next  sucx^eeding 
the  eleven  weeks  without  rain  we  had  but  three  light  showers,  scarcely  suflicientto 
lay  the  dust,  practically  resulting  in  an  unbroken,  all-consuming  drouglit  fifteen 
weeks  in  duration.  Under  such  conditions  I  found  it  impossible  to  bring  many  of 
my  experimental  tests  to  a  successful  issue. 

Havmg  discovered  last  year  that  it  was  possible  to  introduce  the  drone  sperm  into 
the  spermatheca  of  the  queen  bee  during  the  term  of  orgasm  by  artificial  means, 
and  tnat  fecundation  was  practicable  by  such  means,  I  attempted  to  perfect  a  method 
by  which  this  could  be  done  with  ease  and  certainty.  For  the  purpose  of  holding 
the  queen  bee  in  position  for  introducing  the  drone  sperm  I  made  what  I  call  a 
queen-clamp,  which  consists  of  a  block  of  wood  2  inches  square  and  4  inches  long, 
in  one  end  of  which  is  an  opening  in  size  and  shape  like  the  up^per  two-thirds  of  a 
queen-cell,  with  the  small  end  up.  Tliis  block  is  sawed  in  two  in  the  middle,  leav- 
ing half  the  cell-shaped  opening  on  either  half.  Grasping  the  queen  by  the  wings 
or  thorax  I  place  her  in  one  half  of  the  cell-shaped  opening  and  carefully  close  the 
other  half  over  her.  I  then  place  a  rubber  band  around  the  block  and  stand  it  on 
end.  This  leaves  the  queen  in  position,  head  downward,  the  lower  half  of  her  ab- 
domen protruding,  and  confined  in  such  a  manner  that  she  cannot  receive  any  in- 
jury. For  the  purpose  of  appropriating  and  depositing  the  male  sperm  I  used  a 
hyixxlermic  syringe.  I  removed  the  sharp  injectmg  needle,  and  in  its  place  substi- 
tuted a  nozzle  having  an  opening  of  sumcient  size  to  admit  a  knitting-needle  of 
medium  size.  Over  this  nozzle  I  sUpped  a  small,  smooth  tube,  drawn  to  a  point  so 
email  that  the  opening  in  the  small  end  is  not  more  than  half  as  large  as  that  in  the 
nozzle.  After  selecting  the  drone  I  wish  to  use,  I  grasp  the  head  and  thorax  be- 
tween the  thumb  and  finger,  and  bv  a  continued  pressure  cause  him  to  perform  the 
expulsion  act.  I  then  remove  the  bean  in  which  the  spermatozoa  are  massed  and 
squeeze  the  contents  into  a  very  small  glass  receiver,  an  eighth  of  an  inch  in  depth 
and  in  diameter.  I  then  add  a  drop  of  glycerine  diluted  with  warm  rain  water,  and 
.  take  up  the  spermatozoa  with  the  S3^inge,  using  the  wide  nozzle.  I  then  slip  the 
cap  having  a  fine  smooth  point  over  the  nozzle  and  inject  the  spermatozoa  into  the 
vulva  of  tne  queen.  The  queen,  which  has  been  held  in  position  by  the  clamp  while 
the  preparations  were  being  made,  naturally  bends  the  abdomen  down wara  when- 
ever so  confined.  The  vulva  is  easily  opened  to  admit  the  point  of  the  fine  nozzle- 
caj)  when  the  abdomen  is  lifted  up  straight.  Of  twenty-seven  queens  treated  by  tliis 
method  the  last  week  in  May  and  the  first  week  in  June  six  proved  to  be  success- 
fully fertilized.  After  that  time,  although  I  was  persistent  in  my  efforts  to  succeed 
and  made  manv  and  repeated  trials,  I  met  with  success  only  occasion^y. 

Another  method  by  which  I  succeeded  in  fertilizing  a  few  queens  in  May,  before 
the  bees  began  killing  the  drones,  was  in  the  manner  described  in  my  report  ^f  last 
year.  I  took  a  number  of  young  queens  from  niu'sery  cages,  clipped  their  wings, 
and  introduced  them  to  queenless  nuclei.  When  they  were  seven  oays  old,  orgasm 
being  well  progressed,  I  pLoced  them  each  in  turn  in  a  queen-clamp,  and,  holding 
them  back  downwards,  1  picked  drones  from  a  comb  taken  from  a  populous  hive, 
and  caused  them  to  expel  the  generative  organs,  and  selecting  those  in  which  the 
contents  appeared  of  tne  color  and  consistency  of  albmnen,  I  placed  drops  of  the 
seminal  fluid  upon  and  in  the  vulva  of  the  queen,  which  were  eagerly  received. 
After  the  introduction  of  the  drone  sperm  these  queens  were  treated  by  the  bees  as 
fertile  queens,  and  in  one  or  two  davs  assumed  the  appearance  of  fertile  laying 
queens,  and  m  from  three  to  six  days  began  to  lay  fecunaated  eggs. 

The  fact  that  I  did  occasionally  succeed  in  fecundating  queen  bees  by  these  meth- 
ods, which  proved  upon  trial  as  prolific  as  any  queens  I  had  which  had  been  natur- 
ally fertihzed,  queens  which  I  had  hatched  in  an  incubator  and  in  nursery  cages, 
whose  wings  I  had  mercilessly  clipped  as  soon  as  they  had  crawled  from  the  cell, 
and  which  I  knew  had  never  been  upon  the  wing,  seemed  to  furnish  reason  to  hope 
that  I  would  be  able  to  discover  a  method  which  would  be  uniformly  successful. 
The  hope  of  reaching  this  much-desired  result  made  me  persist  in  the  face  of  dis- 
couragements incident  to  experimental  work  in  breeding  bees  during  the  prevalence 
of  a  protracted  drought.  I  am  by  no  means  discouraged  by  the  partial  success  now 
realized.  On  the  contrary,  I  am  hopeful  that  under  more  favorable  conditions  bet- 
ter results  may  be  obtained,  and  until  other  and  untried  resources  fail  I  should  not 
feel  warranted  in  abandoning  effort. 

Observation  and  experiment  lead  me  to  believe  that  drone  bees  differ  in  degrees 
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?  procreativeness,  and  that  the  development  and  exercise  of  the  procreative  faculty 
re  under  the  control  of  the  worker  bees. 

First,  there  appeared  to  be  drones  of  the  impotent  sort.  If  such  be  taken  between 
le  thumb  and  fmger,  no  pressure  short  of  crushing  is  sufficient  to  expel  the  sex  or- 
in.  When  forced  to  position  external  to  the  body,  or  if  removed  by  a  dissection, 
le  organs  are  foimd  to  be  nearly  or  quite  empty,  the  few  spermatozoa  being  massed 
i  a  hard  lump,  and  but  little  mucus  being  present,  and  that  little  watery  and  clear 
ad  having  no  consistency. 

Another  sort  of  drones  are  those  in  which  the  mucus  surrounding  the  spermato- 
ysL  is  thick  and  cmtiy.  With  this  sort  I  have  not  been  able  to  fertilize  a  queen, 
he  procreative  principle  is  present  in  quantity,  but  the  element  in  which  it  may  be 
berated  and  floated  into  the  organs  of  the  aueen  appears  to  be  wanting. 

A  third  sort  of  drones  are  those  in  which  the  sex  organs  are  completely  filled  with 
permatozoa  and  an  abundant  supply  of  albuminous  fluid.  It  is  only  with  this  latter 
Drt  that  I  have  been  able  to  succeea  in  fecundating  queens. 

The  facts  observed  seem  to  warrant  the  belief  that  it  is  the  prerogative  of  the 
rorker  bees  to  determine  the  degree  of  development  and  dominate  the  function  of 
lie  drones  as  they  do  the  succeeding  ^nerations  of  workers  and  queens,  the  supe- 
ior  intelligence  of  the  workers  ordermg  the  entire  economy  of  the  hive.  During 
he  first  h^Qf  of  the  severe  and  protracted  drought  of  the  past  season  I  was  able  to 
ear  a  few  drones  by  resorting  to  the  usual  methods  employed  for  stimulating  drone- 
earing,  but  one-third  of  the  entire  number  proved  upon  trial  to  be  of  the  sort  which 

beheve  to  be  impotent,  and  nearly  all  of  the  remaining  two-thirds  were  of  the  sec- 
•nd  class,  not  more  than  5  or  10  per  cent,  of  the  entire  number  being  furnished  with 
he  albuminous  liquid  necessary  to  enable  the  drone  to  voluntarily  perform  the  ex- 
pulsion act  and  complete  the  function  of  copulation,  the  filling  of  the  spermatheca 
►f  the  queen;  for  I  am  led  to  believe  that  the  presence  of  this  fluid,  more  than  any 
>dor  or  other  influence  from  the  presence  of  the  queen  during  orgasm,  excites  in 
he  naturally  frigid  drones  the  sexual  desire  and  assists  in  the  execution  of  the  ex- 
>idBion  act  and  furnishes  the  element  in  which  the  spermatozoa  are  floated  intothe 
permatheca,  and  also  that  the  workers  intelligently  and  purposely  determine  the 
exual  development  and  dominate  the  fitness,  the  desire,  and  capacity  of  the  drone, 
is  they  do  the  physical  development,  the  fitness,  the  desire,  and  capacity  of  worker 
md  queen  bees  for  the  natural  performance  of  their  individual  functions;  that  is  to 
ay,  IX  drones  are  reared  during  a  drought  by  artificially  approximating  the  conditions 
inder  which  the  desire  for  drone-rearing  normally  arises,  only  a  small  percentage  of 
he  numbea:  will  be  sufficiently  furnish^  with  the  food  essential  to  complete  sexual 
ievelopment,  the  counterpart  of  which  is  seen  in  a  less  degree  in  the  rearing  of 
fvorker  larvas;  and,  further,  if  there  is  a  failure  of  honey  or  if  for  any  reason  the 
(wanning  impulse  is  absent  and  no  emergency  exists  for  the  forming  of  a  new  col- 
)ny,  very  few  of  the  sexually  mature  drones  are  supplied  with  the  food-elements 
essential  in  producing  the  secretion  which  excites  sexual  desire  and  supplies  the 
igency  by  which  the  spermatozoa  are  freed  and  floated  into  the  spermameca,  the 
x>unterpart  of  which  is  seen  in  the  refusal  of  the  worker  bees  to  copiously  supply 
he  (lueen  with  the  rich  glandular  secretion  essential  to  oviproduction  whenever  ftieir 
nstinct  warns  them  that  ovipositing  should  cease  and  that  further  brood-rearing 
ipould  only  be  a  waste  of  energy,  resulting  in  a  generation  of  consumers  and  non- 
[)roducers;  for  the  oueen  is  only  a  mother,  and  in  no  sense  a  majesty;  only  a  ma- 
chine, not  a  monarch.  Other  facts  in  my  experience  might  be  mentioned  in  support 
jf  this  belief. 

October  15,  Mr.  Otis  N.  Baldwin,  of  Clarksville,  Mo.,  wrote  me  that  he  had  met 
tvith  success  in  practicing  the  method  of  fertilization  described  in  my  report  of  last 
^ear  and  that  he  had  discovered  that  drones  were  of  three  kinds,  namely:  **  Dwarfed, 
immature,  and  ripe."  As  directed  bv  your  letter  of  instructions  of  November  5, 1 
pvent  to  Clarksville  and  interrogated  Mr.  Baldwin  concerning  his  experience  and  ob- 
servations, and  I  herewith  give  the  substance  of  his  statement  made  in  reply  to  my 
mestions.  He  said,  "  I  first  go  to  mjr  nursery  and  take  the  quee^is  and  cage  them. 
I  then  go  to  my  hive  of  drones  and  pick  out  as  many  as  I  think  I  may  need,  imd  then 
proceea  in  the  manner  you  describe  in  your  report  of  1885.  I  believe  the  whole  se- 
cret of  success  lies  in  the  drones,  and  I  am  not  able  to  tell  how  old  the  drone  must 
3e,  or  how  the  right  condition  is  brought  about,  or  whether  it  was  originally  intended 
ihat  onlv  a  very  small  percentage  of  drones  should  be  capable  of  fertilizing  a  queen. 
[  have,  however,  discovered  that  there  are  tliree  kinds  of  drones.  First,  the  drone 
ivhich  when  squeezed  bursts  with  apparently  dry  organs  of  generation.  Second, 
Irones  which  burst  with  an  abundance  of  seminal  fiuid  resembling  a  mixture  made 
jy  adding  bromides  to  a  silver  solution.  Third,  drones  which  bursting  show  a  fluid 
-esembling  albumen.  With  the  two  former  kinds  I  have  succeeded  in  fertilizing  a 
angle  queen.    With  the  latter  I  have  fertilized  over  two  hundred  queens  the  past 
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Beason  with  but  few  failuree  after  I  found  out  the  difference  in  drones.    I  carefnllj 
grasp  the  thorax  of  the  queen  between  the  thumb  and  finger  of  the  left  hand  and 
with  the  riffht  I  pick  up  the  drone  which  I  have  selected  and  press  the  thorax  and 
abdomen  of  the  orone  until  the  generative  organs  are  expelled,  usin^  as  many  as  I 
need  imtil  I  find  one  in  which  the  color  and  consistency  of  the  fluid  suits  me. 
Sometimes  only  a  few  of  the  right  kind  can  be  found  in  as  many  as  one  htmdred.  1 
place  a  few  drops  of  the  male  fluid  upon  the  vulva  of  the  queen,  which  is  eagerlj 
received,  using  one,  and  only  one,  drone  for  each  queen.    I  have  fertilized  queens  by 
this  method  that  were  not  a  day  ol4t  and  others  more  than  fifteen  days  old,  and  after 
clipping  their  wings  introduced  them  to  their  colonies,  and  they  began  laving  in  from 
six  to  eight  days  and  were  satisfactorily  prolific.    As  nearly  as  I  could  tell,  those 
fertilized  early  were  more  prolific  than  those  treated  after  tney  were  t^i  days  old, 
but  the  right  condition  of  the  drone  is  very  essential.    It  is  very  difi&cult  to  get  drones 
ripe  enough  before  the  first  half  of  May  and  after  the  first  half  of  August,  but  during 
June  and  July  this  method  may  be  operated  with  gratifying  results.     Queens  ferti- 
lized by  this  method  and  directly  introduced  into  a  queenless  colony  are  rarely  eTer 
molested  by  the  bees.    I  cHpped  the  wings  of  the  first  twenty  or  twenty-five  queem 
I  succeeded  in  fertilizing  by  this  method,  and  finding  the  method  worked  to  my  sat- 
isfaction and  with  but  few  failures,  I  clipped  no  more  wings." 

The  experience  here  detailed,  as  far  as  it  relates  to  the  procreativeness  of  dronee,  is 
in  agreement  with  the  facts  witliin  my  own  observation  already  set  forth.  The 
claim  that  a  very  large  number  of  queens  were  successfully  fertilized  as  set  forth, 
and  that,  too,  with  but  few  failures  in  the  whole  number  attempted,  is  laddiiff  in 
the  element  of  absolute  certainty  and  completeness  of  detail  whicn  would  enUUe  it 
to  acceptance  as  of  any  scientific  value.  Mr.  Baldwin  assureil  me  that  '*  there  could 
have  been  no  mistake  about  it;"  but  in  order  to  effectually  guard  against  all  po«i- 
biUty  of  the  test  being  abortive,  all  the  queens  claimed  to  have  been  artificially  fe- 
cunoated  should  have  had  their  wings  thoroughly  clipped  before  they  were  liberated. 
But  the  fact  that  the  repeated  successes  were  realized  when  the  young  queens  were 
clipped  upon  being  taken  from  the  nursery  cage,  never  liaving  had  opportunity  to 
bear  their  weight  upon  their  wings,  is  an  encouraging  step  in  advance  towards  the 
solution  of  the  most  difficult  problem  in  practical  bee-keeping.  Anotiier  season, 
with  the  presence  of  favorable  conditions,  will  determine  the  practicability  and  value 
of  this  method; 

FERTILIZATION  IN  CONFINEMENT. 

Realizing  that  natural  methods  nearly  always  possess  advantages  over  artificial 
methods,  I  determined  if  possible  to  gain  control  of  reproduction  by  the  fertiliza- 
tion of  queens  in  confinement.  That  some  inexpensive  and  practicable  method 
might  be  devised  by  which  the  natural  mating  of  queens  in  confinement  could  be 
secured  has  very  long  been  hoped  for  by  all  progressive  apiarists.  Very  many  at- 
tempts, in  a  variety  of  wayB,  some  of  which  involved  the  outlay  of  considenble 
sums  of  money,  have  been  made,  but  difiiculties  apparently  insurmountable  have 
been  encotmtered. 

I  removed  the  queens  from  6  colonies  which  I  had  had  confined  in  the  boose 
for  experimenting  with  bees  and  fruit,  a  house  10  feet  by  16  feet,  8  feet  high,  partly 
covered  on  the  sides  with  wire-cloth,  a  wire-covered  sash  in  the  gable,  and  larse 
screen  wireKX)vered  doors  in  each  end.  These  were  strong  colonies,  which  hid 
been  confined  in  this  house  for  thirty  days  and  had  learned  the  location  of  their 
hives,  and  from  these  the  bees  flew  daily  m  great  numbers,  returning  freauently  it 
their  hives.  Into  these  6  colonies  I  introduced  virgin  queens  hatched  from  cells 
which  I  had  placed  in  wire  cages.  Into  each  colony  the  virgin  queen  was  placed 
without  being  removed  from  the  cage  in  which  she  was  hatched.  In  due  time  ther 
were  accepted  and  Uberated.  The  day  these  queens  were  Ave  days  old  I  liberated 
about  ten  drones  near  to  the  entrance  of  each  of  these  hives.  These  drones  were 
brought  from  hives  in  the  apiary,  and  upon  being  liberated  most  of  them  persisted 
in  flying  against  the  wire-covered  sides  and  windows  in  the  ^ble,  and  few  ever  en- 
tered the  hives.  Here  again  there  was  frigidity  or  disability  apparent  among  the 
drones.  When  the  young  queens  flew  from  the  hive  seeking  a  mate  they  mingled 
among  the  drones,  crawung  over  them  and  caressing  them  with  their  antexmn^. 
meeting  with  no  response.  These  queens,  with  one  exception,  seemed  to  have  no 
difficulty  in  getting  the  location  of  their  respective  hives.  The  result  of  this  trial 
was,  one  queen  of  the  six  was  fertilized,  and  after  she  had  laid  eggs  with  r^- 
larity  in  two-thirds  of  the  cells  on  both  sides  of  one  frame,  after  cUpping  the 
(jueen's  wings,  I  removed  this  frame,  with  the  queen  and  adhering  bees,  to  a  nucleus 
in  the  yard,  and  from  the  eggs  laid  in  confinement  worker  bees  hatched  in  diifi 
time,  and  the  queen  continued  to  lay  as  long  as  the  nucleus  was  fed,  there  being 
nothing  in  the  fields  for  the  bees  to  gather.    Ail'  the  eggs  laid  by  this  queen  wer« 
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ndated  egffs.  Beinff  convinced  that  as  far  as  the  queens  were  concerned  the 
cultiee  in  the  way  of  success  were  not  insurmountable,  and  that  the  main  trouble 

that  the  drones  nad  not  been  furnished  by  the  workers  with  the  glandular  secre* 

or  the  food  suitable  for  producing  the  albumenlike  secretion  which  I  had  been 
Do  believe  essential  to  produce  sexual  desire  and  to  assist  in  the  performance  of 
copulative  act,  from  these  same  colonies  I  removed  the  remaining  unmated 
dns,  and  to  each  I  introduced  another  virgin  queen  as  before, 
then  went  to  a  distant  apiary,  and  secured  an  unusually  strong  colony  which  was 
er  the  swarming  impulse.  .  A  few  queen  cells  were  being  built  and  a  moderate 
ply  of  drones  was  present.    This  was  late  in  the  season.    This  colony  had  not 

a  swarm  during  tne  year,  and  was  the  only  one  I  could  find,  after  considerable 
-ch  and  inquiry  far  and  near,  having  any  drones,  and  probably  owing  to  the  ex- 
ive  drought  only  an  occasional  one  of  the  number  examined  had  been  prepared 
he  'workers  for  the  procreative  function.  I  took  this  colony  home  and  placed  it 
he  ivire-covered  house  at  the  end  opposite  that  in  which  the  virgin  queens  were 
tted.     I  clipped  the  wings  of  the  ola  queen  so  that  she  could  not  leave  the  hive, 

upon  being  liberated  the  workers  and  drones  of  this  hive  made  less  effort  to  es- 
e  trian  those  brought  in  from  the  apiary  near  by,  and  some  seemed  reconciled  to 
T  new  surroundings.  The  workers  soon  learned  their  location  and  drones  were 
a  to  be  found  in  nearly  every  hive  in  the  house.  The  result  of  this  trial  was  that 
ie  of  the  six  aueens  were  fertilized,  and  as  soon  as  they  had  each  laid  five  or  six 
Ldred  eggs  I  clipped  their  wings  and  removed  them,  together  with  their  colonies, 
he  vara  and  fea  them,  and  all  the  eggs  laid  by  these  queens  produced  worker 
3.  I  am  much  encouraged  by  the  success  so  far  realized  under  conditions  so  un- 
orable. 

(Tith  the  return  of  spring  I  hope  to  follow  out  your  suggestions  and  continue 
test,  using  a  large  wire-coverea  inclosure  for  the  purpose;  with  hives  so  arranged 
the  sides  that  the  worker  bees  may  have  unobstructed  fii^ht,  while  the  drones 
I  queens,  being  restrained  by  means  of  queen-excluding  zinc  placed  before  the 
side  entrance  to  the  hive,  may  fiy  and  mate  within  the  inclosure  and  readily 
im  to  the  hives  from  whence  they  came.    If  practical  control  of  reproduction 

be  secured  by  so  simple  and  inexpensive  a  method — and  the  facts  from  my  ex- 
ience  as  given  above  seem  to  warrant  the  conclusion  that  this  is  true — then  the 
6icon  of  scientific  apiculture  is  passed.  t 
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iere  figures  are  enlarged  the  naturai  aizea  are  indicated  in  hair-lines  at  side, 
unless  already  indicated  in  some  other  way  on  the  plate. 


EXPLANATION  TO  PLATE  I. 

THE  CXXTTONY  CUSmON-SCALE. 
(Origlzua.) 

.  1.—^  adult  malfr— enlarged;  b,  hind  tarsus 
of  same;  c,  wing  and  poiser  of  same, 
showing  hooks  and  pocket— still  more 
enlarged. 

.  3.— o,  newlv  hatched  lanra  from  below— en- 
larged; 6,  antenna  of  same;  c,  tarsus— 
stiii  more  enlarged. 

.  8. — Adult  female,  side  view,  showing  the 
pale,  greenlan-gray  form  and  with  part 
of  egg-covering  torn  away,  showing  the 
carmine  eggs  and  egg-stain— enlarged. 

.  4. — ^Adult  female,  dorsal  view,  showing  red- 
dish-brown form — enlarged. 

.  6.— Male  cocoon— enlarged. 

.  6.— Branch  of  orange  tree  with  mass  of  In- 
■  sects  in  situ  and  as  they  appear  soon 
after  death— natural  size. 

EXPLANATION  TO  PLATE  IL 

THE  COTTONY  CUSmON-SCALE. 

(Original.) 

.  1. — Outline  of  the  egg— greatly  enlarged. 
.  2.— Dorsal  view  of    newly-hatched  larvar— 

greatly  enlarged. 
3. — o,  female  larva,  second  stage,  ventral 

view— greatly  enlarged:  6,  antenna  of 

same— still  more  enlarged. 


Fio.  4.— Female  larva,  third  stage,  ventral  view— 
greatly  enlarged. 

Fio.  6.— Aault  female  (fourth  stage),  dorsal  view — 
greatly  enlarged ;  a,  antennar-  still  more 
enlarged. 

Fio.  ({.—Greatly  magnified  portion  of  lateral  bor- 
der of  adult,  showing  bases  of  glassy 
filaments. 

Fio.  7.— Male  larva,  second  stage,  ventral  view — 
greatly  enlarged. 

Fio.  8.— Male  pupa,  ventral  view— greatly  en- 
larged. 

EXPLANATION  TO  PLATE  HI. 

ENEMIES  OF  THE  COTTONY  CUSHION-SCALE. 

(Original.) 

Fio.  \.—hodromus  iceryce—gr^Atly  enlarged. 
Fio.  2.—Blapatinti«  6rct'tcoai»— enlarged. 
Fio.  Z.—Blaatobaais  icery (Bella — enlarged. 
Fio.  4. — iMT^rua  succinctiut — enlarged. 
Fio.  5.— C<M-iiit»  hyalirms—enl&rgSd. 
Fio.  6.—Forftcula  found  preying  on  Icerya—eii' 
larged. 

EXPLANATION  TO  PLATE  IV. 


(Photo-engraved  from  a  photograph.) 

>rchard  at  Los 
tony  C^ushion- 


A  lemon  orchard  at  Los  Angeles,  infested  by  Cotr 

i-scale. 
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EXPLANATION  TO  PLATE  V. 
(Photo-engraved  from  a  photograph.) 

Spraying  outfit  used  in  CalifomlA  in  operation 
against  the  Cottony  Cushionscale. 

EXPLANATION  TO  PLATE  VL 

THE  SOUTHERN  BUFFALO-GNAT. 


(OrigioaL) 


Flo.  i. 
Fio.  2. 


Fio.  8.- 

Fio.  4,- 
Fio.  5. 


Fio.  6. 
Fio.  7. 


Simulium  pecuarum:  Larra — enlarged. 

a,  ventral  view  of  head  of  larva;  6,  lat- 
eral; c,  dorsal  view  of  same— «U  greatly 
enlarged. 

a,  mentum  of  larva;  6,  labium,  c,  labrum 
of  same— all  greatly  enlarged. 

Pro-leg  of  larva— greatly  enlarged. 
,  antenna  of  larva;  b,  mandible  of  same 
—greatly  enlarged;  c,  tip  of  mandible- 
still  more  enlarged. 

Maxilla  of  larva— greatly  enlarged. 

Tip  of  abdomen  of  same,  showing  breath- 
ing organs— greatly  enlarged. 
Fio.  8.— Pupa— enlarged;  a,  o,  c,  spines  of  dorsal 
and   ventral   surface  of   abdomen   of 
same— still  more  enlarged. 

EXPLANATION  TO  PLATE  Vn. 

THE  SOUTHERN  BUFFALO-ONAT  AND  THE 
TURKEY-GNAT. 

(Original.) 

Fio.  l.—Simulium  peciuirum:  Fan  of  larva— 
greatly  enlaroed. 

Fig.  2.—SimtUium  mertaioTuUe:  Larva— enlarged. 

Fio.  8.— Same:  a,  antenna;  6,  mandible— greatly 
enlarged;  c,  tip  of  mandible— stiU  more 
enlai^od. 

Fio.  4.— Same:  Aleutum— greatly  enlarged. 

Fio.  5.— Same:  Breathing  organs  —  greatly  en- 
larged. 

Fio.  6.— Same:  a,  emptv  pupa-case;  b.  case  with 
pupa  projecting  from  it— enlarged. 

EXPLANATION  TO  PLATE  VIII. 

BUFFALOGNATS. 

Fio.  l.-^imuUum  pecitarum:  Head  of  adult 
male— greatly  enlarsed.    (Original.) 

Fio.  2.— Same:  Head  of  adult  female— greatly  en- 
larged.   (Original.) 

Fio.  8.— Same:  Adult  female  from  side— enlarged. 
(Original.) 


Fig.  i.—SimuUum  meridUmale:  Adult  male  from 
side— enlarged.    (Original.) 

Fig.  5.—S.  pecuarum:  Dorsal  view  of  adult  fe- 
male— onlai-god.    (OriginaL) 

Fio.  6.-5.  meridionaie:  Dorsal  view  <rf  adult  fe- 
male—enlarged.   (Original.) 

Fio.  7.— Stwti/tMm  sp.:  o,  portion  of  egg-nuM 
from  side;  6,  same,  frcmi  top;  c.  9,  indi- 
vidual eggs— enlarged.  (After  Barnard.) 

EXPLANATION  TO  PLATE  IX. 

Fio.  1.— Larva  of  Chinmomtusp.:  a,  dorsal  Tiew 
with  pediform  appendages  retracted 
and  jaws  closed;  6,  latdnal  view  vith 
same  ports  extended;  c,  egg-mass-ftll 
enlarged;  d.  maxillary  palpus;  «,  latial 
palpus;  /,  labium;  g,  macdihle-itill 
more  enlarged.    (After  Riley.) 

Fio.  2,—Cfiir(momua  plumostis:  a,  adult,  donal 
view;  6,  pupa,  ventral  view— enlarged. 
(Original.) 

Fio.  ^.—Hydropsyche  sp.:  a,  dorsal  view  <rf lain 
—enlarged;  o,  side  view  of  anal  hook 
of  same— still  more  enlarged.  (Orig- 
inal.) 

Fio.  4.— Same:  Side  view  of  head  and  flnt  tiK>- 
rocic  segment  of  larva — enku^ 
(Original.) 

Fio.  5.— Same:  Web  of  larva — enlarged.  (Re- 
drawn from  CTlarke.) 

EXPLANATION  TO  PLATE  X 

THE  FALL  WEB- WORM. 

(Original.) 

Fio.  1.— a,  dark  larva  from  side;  b,  light  laira 
from  above;  c,  dark  larva  from  above; 
d,  pupa,  ventral  view;  e,  pupa  from  side; 
fj  adult— all  slightly  enlarged. 

Fio.  2.— a->,  wings  of  a  series  of  adults,  showing 
graduation  from  pure  white  fonn 
Xcunea)  to  one  profusely  spotted  with 
black  and  brown  {punctatittimay-iaair 
uralsize. 

Fig.  8.— a,  moth  ovipositing  upon  leaf— oatonl 
size;  6,  a  few  eggs  in  «tfw— enlareed. 

Fio.  \.—Meteoru9  hyphantrict:  o,  adult;  *,  co- 
coon—enlarged. 

EXPLANATION  TO  PLATE  XL 
(Photo-engraved  from  a  photograph.) 

View  of  a  Washington  street  in  late  Sentembir. 
1886,  showing  complete  def ouatloD  o( 
the  Poplars  on  the  west  side  and  aloMet 
complete  exemption  of  the  MapiM  on 
the  east  side. 
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EEPORT  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANIMAL 

'       INDUSTRY. 


Sir:  I  have  the  honor  to  transmit  herewith  my  report,  which  con- 
tains a  statement  of  the  more  important  work  accomplished  by  the 
Bureau  of  Animal  Industry  during  the  past  year.  For  many  inter- 
esting details  of  this  work,  and  for  the  reports  of  the  Agents  and  lur 
Sectors,  I  must  refer  you  to  the  Third  Annual  Report  of  the  Bureau 
Animal  Industry. 

D.  E.  SALMON, 
Chief  of  the  Bureau  of  Animal  Industry. 

Hon.  NOBMAN  J.  COLMAN, 

Commissioner  of  Agriculture. 


PROGRESS  OF  PLEURO-PNEUMONIA  AND  ACTION  TAKEN 

IN  REGARD  TO  IT. 

KENTUCKY. 

At  the  time  my  last  annual  report  was  submitted  the  outbreak  of 
pleuro-pneumonia  in  Kentucky,  which  began  in  1884,  was  still  in 
progress.  A  portion  of  the  history  of  this  outbreak  is  recorded  in 
the  reports'oi  the  Bureau  of  Animal  Industry  for  1884  and  1885. 
When  first  discovered  the  plague  was  confinea  to  cfne  herd.  There 
was  an  attempt  to  maintain  quarantine  by  the  force  of  public  opinion 
in  the  absence  of  any  specific  statutes,  but,  as  was  to  be  expecled,  it 
was  not  successful.  Tne  danger  of  the  extension  of  the  contagion 
was  such,  that  on  June  15,  1885,  the  infected  premises  were  declared 
in  quarantine  by  authority  of  the  State  board  of  health.  At  that 
time  an  additional  herd  was  found  infected  and  included  in  the  reg- 
ulations, a  copy  of  which  will  be  found  on  page  35  of  the  Report  of 
the  Bureau  of  Animal  Industry  for  1885.  By  request  of  the  Doard, 
an  inspector  of  the  Bureau  was  stationed  at  Cynthiana  to  watch  the 
results  of  this  quarantine.  November  16,  1885,  he  reported  that  the 
disease  had  been  found  at  6  places  in  Cynthiana,  at  3  places  in  the 
Indian  Creek  neighborhood,  3^  miles  east  of  Cynthiana,  and  at  one 
place  near  the  Pendleton  County  line,  13  miles  north  of  Cynthiana. 

Early  in  March,  1886,  the  legislature  of  Kentucky  enacted  a  law 
authorizing  the  State  board  of  health  to  slaughter  the  infected  cattle, 
and  appropriated  money  to  compensate  the  owners.  The  slaughter 
began  on  March  15,  and  on  March  27  I  received  official  notification 
that  all  exposed  animals  had  been  slaughtered.  I  give  below  a  copy 
of  a  letter  from  the  secretary  of  the  board  to  the  Chief  of  the  Bureau 
of  Animal  Industry,  which  shows  his  estimate  of  the  value  of  the 
services  rendered  by  this  Department  in  suppressing  the  malady: 

Bowling  Green,  Ky.,  March  27, 1886. 

Sib:  I  have  the  honor  to  inform  you,  as  Dr.  Wray  has  done  in  detail,  that  in  the 
execution  of  the  recently  enacted  law  in  relation  to  contagious  and  infectious  dis- 
eases of  cattle  this  board  has  exterminated  contagious  pleuro-pneumonia  in  this 
state  by  the  slaughter  of  all  animals  which  have  t^n  exposed  to  that  disease  and 
rigidly  quarantined  all  infected  premises. 

38  AO—'80  ^%^ 
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In  consequence  of  the  foregoing  facts,  we  hoi)e  to  have  the  influence  of  your  De- 
partment in  securing  the  removal  of  the  restrictions  now  imposed  against  Kentucky 
cattle  by  most  of  the  Western  States. 

I  desire  also  to  call  your  attention  to  the  inclosed  resolution  in  regard  to  Dr.  'Wray, 
and  to  add  that  there  is  every  reason  to  believe  that  but  for  the  timely  and  efficient 
aid  rendered  me  by  your  Department  during  the  last  year  the  disease  would  have 
made  such  headway,  and  the  sum  of  monev  required  for  its  extirpation  would  have 
been  so  large,  that  our  legislature  could  not  have  been  induced  to  extirpate  the  dis- 
ease. I  inclose  a  copy  of  our  law  and  quarantine  blanks. 
Respectfully,  yours, 

J.  N.  MoCORMACK, 
Dr.  D.  E.  Salmon,  Secretary, 

ChUf  of  the  Bureau  of  Animal  Industry,  Waehington,  D.  C. 

Resolved,  That  the  thanks  of  the  State  board  of  health  of  Kentucky  be,  and  are 
hereby,  tendered  to  Dr.  W.  H.  Wray  for  the  faithful,  efficient,  and  intelligent  man- 
ner in  which  he  has  discharged  his  important  duties  in  the  management  of  the  out- 
break of  contagious  pleiu'o-pneumonia  in  Harrison  County. 

A  true  extract  from  the  proceedings  of  the  board. 

J.  N.  MoCORMACK,  Secretary. 

Dr.  Wray  f umislied  the  following  statement,  showing  the  number 
of  infected  herds  and  animals  in  the  vicinity  of  Cynthiana,  and  the 
results  of  the  disease  at  each  place: 

Previous  to  August  4. 1885,  four  animals  in  the  Frisbie  &  Lake  herd  had  died  and 
14  sick  ones  had  been  slaughtered.  From  and  af  tet  August  4  the  extent  of  titie  dis- 
ease and  the  disposition  of  the  animals  is  seen  in  the  following  table: 


OwiiiroflMrd. 


FrisbieALaJce.. 
W.  T.  Handy . . . , 
Mn.  Roberta . . . . 
Mr.  Woolwinder. 

Iryinff  Oox 

a.  sTwithera . . . . 

M.  BridweU 

George  Edsall . . . 
T.  J.  Me^bben.. 
W.  S.  Morland  . . 
D.  N.  Brannook  . 

Jofl.  Stephens 

O.Slade 

LN.  Slade 

P.  Barhart 

j.  W.  lAng 

J.  D.  Feeback  . . . 

M.Rul6 

T.  j.Moffltt 

A.  Fltzwater 

A.W.  I^ydick.... 
Mr.  Kaufman  . . . 

J.  Cronin 

Mn.  Stewart . . . . 

D.  Shea 

JametBrenan... 

I.  T.Martin 

W.  E.  Slade 

James  Doyle 

Bfr.  Sullivan 

W.  S.  Wall 

T.  Robertson . . . . 
F.  Reynolds 


17 
8 


9 
1 


87 

19 


1 

i 


it 

1 
1 


1 

"4" 


1 
11 


1 
1 

1 
1 


8 

•14 


1 


1 
1 


1 


2 

1 
1 
S 
1 
8 
1 
1 
2 
1 
2 


2 


Total  August  4, 1885. 
Total  increase 


28 


68 


114 


SS 


Grand  total. 
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In 
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Dr.  Wray  remained  at  Cynthiana  until  June  22,  or  about  three 
months  after  the  last  aflfected  animal  was  slaughtered,  and  no  case 
of  this  disease  was  discovered  during  that  time.  I  have  recently  had 
reliable  reports  from  that  vicinity,  and  I  am  satisfied  that  no  case  of 
pleuro-pneumonia  has  occurred  since  the  sld>ughter  of  the  infected 
cattle  in  March. 

This  outbreak  in  Kentucky  by  itself  indicates  the  great  superiority 
of  a  method  which  secures  tJie  prompt  extirpation  of  the  contagion 
over  any  temporizing  measures,  the  effect  of  which  is  to  preserve  in- 
stead of  to  destroy  it.  As  soon  as  pleuro-pneumonia  w;^  known  to  exist 
in  Kentucky  the  other  States  of  ihe  Umon  quarantined  against  Ken- 
tucky cattle,  and  the  enormous  commerce  in  these  animals  was  pros- 
trated. The  local  quarantine  measures  were  looked  upon  by  the  au- 
thorities of  other  States  as  an  insufficient  guarantee  of  the  safety  of 
cattle  from  Kentucky,  and  therefore  no  bovine  animals  were  allowed 
admittance  from  there  except  under  rigid  and  burdensome  restrictions. 
These  restrictions,  maintained  for  nearly  two  years,  are  estimated 
to  have  caused  a  loss  to  the  cattle-breeders  of  the  State  of  from 
$10,000,000  to  $12,000,000;  a  loss  which  would  have  been  entirely  pre- 
vented if  there  had  been  authority  for  this  Department  to  cause  the 
prompt  destruction  of  the  infected  herds  when  the  plague  was  first 
discovered. 

ILLINOIS. 

In  September,  1886,  pleuro-pneumonia  was  found  by  the  State  vet- 
erinarian to  exist  among  cattle  in  the  city  of  Chicago  and  vicinity. 
It  was  first  discovered  on  the  farm  of  John  Carne,  at  Kidgeland,  near 
Austin,  a  station  on  the  Chicago  and  Northwestern  Railroad,  6  or  7 
miles  from  Chicago.  The  diseased  animal  was  killed  September  12, 
find  the  post  mortem  examination  showed  conclusively  that  it  was 
affected  with  lung-plague.  This  cow  had  been  on  the  premises  a  long 
time,  but  she  had  recently  been  exposed  to  an  ailing  cow  that  Mr. 
Carne  had  taken  for  trial  with  the  intentioh  of  purchasing.  This  sick 
cow  was  brought  on  the  place  by  Silas  Palmer,  a  cow  dealer,  who  had 
pastured  her  for  some  time  previous  on  the  Harvey  farm,  near  Huna- 
Doldt  Park.  It  was  represented  to  Mr.  Came  that  the  cow  was  siif- 
f ering  from  bad  treatment  and  would  soon  recover.  After  doctoring 
it  for  two  or  three  weeks  with  no  success  the  dealer  was  notified  that 
it  was  not  wanted,  and  he  removed  it. 

In  an  attempt  to  trace  the  contagion  the  Harvey  farm  was  visited 
by  the  State  veterinarian  September  15  and  16,  and  he  found  there  ^0 
head  of  cattle,  among  which  were  8  affected  with  pleuro-pneumonia. 
These  animals  were  at  once  quarantined.  An  investigation  of  the 
history  of  the  disease  at  this  farm  led  to  the  conclusion  that  it  had 
been  introduced  by  a  herd  of  38  cows  brought  there  to  pasture  by  a 
milkman  named  Ouinn,  who  had  recently  removed  his  animals  from 
the  Phoenix  Distillery  stables.  This  led  to  an  examination  of  the  cat- 
tle in  the  distillery  stables,  and  to  the  discovery  that  many  of  them 
were  affected  with  pleuro-pneumonia. 

The  Phoenix  stables  were  (quarantined  September  19.  They  con- 
tained 1,185  animals,  of  which  297  were  Western  steers  and  bulls 
which  had  been  placed  there  to  fatten  September  15  by  Nelson  Morris. 
The  remainder  of  the  animals  were  milch  cows,  belonging  to  a  number 
of  different  owners.    The  stables  of  the  Chicago  ana  Empire  DistU- 
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leries  -^ere  quarantined  the  same  day.  They  contained  respectiYely 
496  and  207  animals.  The  Shufeldt  stables  contained  985  animals, 
and  were  quarantined  September  20. 

A  further  examination  of  the  cattle  of  Mr.  Came  September 
18  showed  that  another  one  was  sick,  and  this,  together  with  two 
exposed  ones,  was  slaughtered.  The  day  before,  September  17,  two 
sucking  calves  were  found  affected  at  the  Harvey  farm  and  were 
slaughtered. 

September  20  two  sick  cows  were  killed  at  the  Phoenix  and  found  af- 
fected with  pleuro-pneumonia.  September  22  the  Chief  of  the  Bureau 
of  Animal  Industry,  in  company  with  the  State  veterinarian  and 
members  of  the  State  Live-Stock  Commission,  made  an  investigation 
at  the  Phoenix  and  Shufeldt  stables,  to  satisfy  himself  as  to  the  natxne 
of  the  disease.  The  examination  was  made  on  one  animal  that  had 
died  and  two  that  were  killed  at  the  former  stable,  and  upon  one  that 
was  killed  and  one  found  dead  at  the  latter.  All  were  undoubtedly 
affected  with  contagious  pleuro-pneumonia. 

The  milkmen  at  first  denied  the  existence  of  any  disease  amoig 
their  cattle,  but  when  the  evidence  became  too  strong  to  be  longer 
contested  it  was  admitted  that  they  had  reco^ized  the  presence  of  a 
lung  disease  in  1884.  They  at  first  attributed  it  to  chemicals  used  in 
the  mash  by  the  distillers,  also  to  feeding  the  slop  too  hot,  but  they 
finally  concluded  it  was  contagious  pleuro-pneumonia,  and  were  prac- 
ticing inoculation  to  lessen  the  mortality. 

The  progress  of  the  plague  after  quarantine  may  be  seen  from  the 
f oUowmg  notes  made  from  day  to  day  by  the  veterinarians.  A  part 
of  these  were  kindly  furnished  by  Dr.  CaseweU,  State  veterinarian, 
and  the  remainder  were  collected  by  Dr.  Trumbower,  inspector  of  the 
Bureau  of  Animal  Industry.  It  is  to  be  borne  in  mind  that  the  mor- 
tality was  probably  lessened  by  the  practice  of  inoculation: 

September  28:  1  Blaaghtered  and  1  found  dead  at  the  Phoenix;  1  sUraighteKed  mi 
1  found  dead  at  the  Shufeldt. 

September  24:  2  slaughtered  at  the  Chicago. 

September  25:  1  slaughtered  and  1  found  dead  at  the  Phoenix. 

September  27:  1  slaughtered  at  the  Chicago  and  2  found  dead  at  the  Phoenix. 

September  80:  1  dead  at  the  Shufeldt. 

Ck^ber  2:  2  dead  at  the  Phoenix. 

October  8:  1  dead  at  the  Phoenix. 

October  4:  1  dead  at  the  Chicago  and  2  dead  ^t  the  Phoenix. 

October  5:  8  dead  and  1  slaughtered  at  the  Phoenix;  1  dead  at  the  Chicago;  1  dead 
at  the  Ihnpiie. 

October  6:  1  dead  at  the  Phoenix;  1  dead  at  the  Chicago. 

October  8;  1  slaughtered  at  the  Qiicago. 

October  10:  1  slaughtered  and  1  dead  at  the  Chicago;  1  dead  at  the  Phoenix. 

October  11:  1  d^Eid  at  the  Phoenix. 

October  12:  1  dead  at  the  Shufeldt. 

October  18:  2  dead  at  the  .Chicago;  1  dead  at  the  Shufeldt. 

October  16:  1  cow  and  1  steer  dead  at  the  Phoenix  (this  was  the  first  steer  that 
died  of  pleuro-pneumonia  out  of  the  lot  placed  in  these  stables  September  15);  1  deftd 
at  the  Shufeldt;  10  cows  were  taken  at  the  Shufeldt  and  slaughtered  at  the  abattoir; 
lungs  found  healthy. 

October  17:  1  slaughtered  and  1  dead  i^t  the  Chicago;  1  cow  and  2  bulla  from 
the  Phoenix  slaughtered,  lungs  healthy. 

October  18:  1  cow  at  the  Shufeldt  slaughtered,  affected;  4  slaughtered  firom  the 
Phoenix,  lungs  healthy;  7  slaughtered  from  the  Chicago,  lungs  healthy. 

October  10:  2  cows  and  1  steer  dead  at  the  Phoenix;  1  dead  at  the  Chicago;  killed 
14  cows  from  the  Phoenix,  limgs  healthy. 

October  20:  1  cow  and  2  steers  dead  at  the  Phoenix,  only  1  of  the  latter  affected 
with  lung-plague;  2  healthy -cows  from  the  Phoenix  slaughtered;  1  dead  at  the  C^ 
cago. 
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October  21:  2  dead  at  the  Shufeldt;  1  dead  at  the  Chicago;  8  dead  at  the  Phoenix; 
aug^htered  2  healthy  cows  from  the  Phoenix. 

October  22:  2  steers  dead  at  the  Phoenix;  1  dead  at  the  Shufeldt;  slaughtered  5 
ffected  animalfl  at  the  Shufeldt. 

October  23:  1  dead  at  the  Chicago;  1  dead  at  the  Shufeldt. 
October  24:  2  dead  at  the  Chicago  and  1  affected  animal  slaughtered. 
October  25:  Slaughtcnred  11  at  the  Chicago,  all  healthy;  1  cow  and  2  steers  dead  at 
le  Phoenix;  slaughtered  16  cows  from  the  Phoenix,  all  healthy. 
October  26:  1  steer  and  1  cow  dead  at  the  Phoenix;  slaughtered  24  cows  from  the 
lioemx,  8  affected;  1  dead  at  the  Shufeldt. 

October  27:  Slaughtered  14  cows  and  2  calves  from  the  Phoenix,  lungs  healthy;  1 
aw  and  1  bull  deaa  at  the  Phoenix. 

October  28:  killed  2  cows  at  the  Shufeldt,  1  affected  with  pleuro-pneumonia  and 
-with  chronic  indigestion. 

October  29:  1  dead  at  the  Shufeldt. 

October  80:  1  affected  killed  and  1  died  from  choking  at  the  Shufeldt;  1  affected 
feeer  killed  and  8  steers  dead  at  the  Phoenix. 

October  81:  1  dead  at  the  Shufeldt;  1  dead  at  the  Phoenix. 

November  1:  Slaughtered  8  at  the  Shufeldt,  lungs  healthy;  1  dead  at  the  same 
»lace;  slaughtered  14  cows  from  the  Phoenix,  5  of  which  were  affected. 

November  2:  1  dead  at  the  Phoenix. 

November  8:  Slaughteored  18  cows  from  the  Phoenix,  5  affected;  1  steer  and  8  oows 
lead  at  the  Phoenix. 

November  4:  1  cow  dead  at  the  Shufeldt;  killed  1  cow,  lungs  healthy;  killed  5  at 
he  Chicago,  lungs  healthy;  1  steer  dead  at  the  Phoenix. 

November  5:  2  cows  and  1  steer  dead  at  the  Phoenix;  1  cow  dead  at  the  Shufeldt. 

November  6:  1  steer  dead  at  the  Phoenix. 

November  7:  1  steer  dead  at  the  Phoenix;  1  cow  dead  at  the  Shufeldt, 

November  8:  1  slaughtered  at  the  Shufeldt,  affected;  1  steer  dead  at  tbB  Fhoanix. 

November  9:  slaughtered  14  from  the  Shufeldt,  9  affected. 

November  10:  1  steer  and  1  bull  dead  at  the  Phoenix;  slaughtered  19  from  the 
Shufeldt,  2  affected. 

November  11:  2  steers  dead  at  the  Phoenix. 

November  12:  1  cow  dead  at  the  Phoenix. 

November  18:  1  cow  dead  at  the  Shufeldt;  visited  Harvey  farm  and  found  8  new 


November  14:  2  steers  dead  at  the  Phoenix;  1  cow  dead  at  the  Shufeldt;  examined 
15  cows,  2  Effected. 

November  15:  Slaughtered  2  cows  from  the  Phoenix,  both  affected;  also  11  from 
the  Shufeldt,  4  affected. 

November  16:  2  cows  dead  at  the  Shufeldt;  2  cows  dead  at  the  Phoenix. 

November  17:  1  steer  dead  at  the  Phoenix;  1  cow  killed  at  the  Chicago,  affected. 

November  18:  1  cow  condenmed  at  the  Phoenix. 

November  19:  Killed  6  oows  from  Phoenix,  2  affected;  1  steer  dead  at  same  place. 

November  21:  1  cow  dead  at  the  Shufeldt. 

November  22:  1  steer  dead  at  the  Phoenix;  1  cow  dead  at  the  Shufeldt 

November  24:  1  cow  slaughtered  from  the  Shufeldt,  lungs  healthy. 

November  25:  Slaughtered  1  diseased  cow  at  Ridgeland. 

November  26:  8  cows  dead  at  the  Shufeldt,  1  of  which  died  from  choking. 

November  27:  1  cow  dead  at  the  Shufeldt;  1  cow  dead  at  the  CSiicago;  slaughtered 
12  cows  from  the  Phoenix,  1  of  which  was  affected. 

November  80:  1  cow  and  1  steer  dead  at  the  Phoenix;  slaughtered  5  affected  steers 
and  bulls  at  same  place. 

November  28:  Slaughtering  was  hegmi  on  a  larger  scale,  in  order  to  empty  the 
distillery  stables  as  soon  as  possible.  The  figures  ffiven  below,  which  show  tne  pro- 
portion of  slaughtered  animals  that  were  more  or  less  affected  with  pleuro-pneumo- 
nia, are  of  great  interest,  because  they  demonstrate  the  advisability  of  slaughtering 
all  animals  once  exposed  to  the  contagion.  Many  of  the  affected  cattle  presentea 
no  symptoms  of  disease  before  slaughter,  but  the  oondition  of  their  lungs  was  such 
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as  to  make  it  very  certain  that  they  were  capable  of  disseminating  the  contagioa 
for  an  indefinite  period.    The  record  is  as  follows: 


Date. 

Number 
slaughtered. 

Numbef-af* 
fected. 

November  2S 

987 

188 

143 

17» 

187 

18B 

2t8 

198 

188 

906 

88 

231 

51 

48 

S 

ao 

1« 

30 

n 

Deoember    1 

a 

s 

s 

8 

8S 

0 

19) 

7 

196 

8 

88 

0 

100 

10 

a 

14 ; 

m 

16  

21 

18 : 

u 

Tot«l 

2,871 

IM 

Of  the  297  steers  and  bulls  which  were  put  in  the  Phoenix  stables 
September  15  by  Mr.  Morris,  37  affected  with  pleuro-pneumonia  died 
or  were  killed  for  examination  previous  to  the  28th  of  November. 
Three  others  died  of  Texas  fever  and  X  cripple  was  killed  up  to  the 
same  date.  November  29  and  30  and  December  1,  244  of  the  re- 
mainder were  slaughtered,  of  which  182  were  found  aflfected. 

One  of  the  inspectors  of  the  Bureau  of  Animal  Industry  was  sta- 
tioned at  the  rendering  company's  platform  from  October  19  to  No- 
vember 30,  to  make  post  mortem  examination  of  all  cows  coming 
there  from  the  city  of  Chicago.  During  that  time  he  examined  19 
cows,  of  which  6  had  died  of  lung-plague. 

The  following  table  shows  the  number  of  cattle  placed  in  quarantine 
in  Chicago  and  vicinity  from  October  13  to  November  30,  all  being  in 
private  herds  and  stables,  and  the  greater  part  of  which  were  quaran- 
tined because  of  exposure  to  affected  cattle  on  the  various  commons 
about  the  city. 


Date. 


October  18 

16 

16... V 

18 ^ 

19 

• 

20 

81 

98 

28 

JB6 , 

«., 

27 

28 

29.... 

80 

Noyember  1 

a 

3 

4 

8 

6 

10 

19 

20 

28 

24 

26 

27 

80 

%i4 

%i4 

o   . 

o 

ii 

ber 
tie. 

i^ 

§1 

s« 

» 

1 

66 

10 

77 

10 

41 

40 

104 

80 

67 

^ 

6 

♦10 

86 

♦17 

17 

9 

88 

•9 

8 

9 

9 

16 

84 

16 

99 

15 

20 

♦18 

18 

♦11 

11 

♦8 

8 

♦18 

18 

9 

88 

7 

11 

1 

60 

1 

1 

17 

4S 

0 

20 

IG 

53 

22 

80 

18 

49 

11 

108 

1 

9 

Several. 

12 

1 

8 

8 


15 


1 
8 

1 

o 

1 
1 
1 
1 
1 


Two  have  ainoe  died. 


Quoraotined  for  exposom 

Do. 
Da 
Do. 
O&e  died  November  2. 


Recovered. 

Do. 
Quarantined  for  ezponn. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


♦Stables. 
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The  above  is  a  brief  resume  of  the  work  that  has  been  accomplished 
L  Chicago  by  co-operation  between  the  State  Live-Stock  Commission 
id  the  Bureau  of  Animal  Industry  since  the  discovery  of  the  recent 
itbreak  of  pleuro-pneumonia.  As  there  was  great  apprehension 
lat  cattle  would  be  removed  from  the  distillery  stables  and  dissemi- 
ate  the  disease  in  Illinois  and  other  States,  a  guard  of  deputy  sheriffs 
as  placed  at  each  stable  and  at  the  Harvey  farm.  Two  were  on  duty 
:  each  place  during  the  day  and  four  at  night.  Besides  these,  two  men 
ere  employed  to  count  the  cattle  daily,  in  order  that  any  decrease  in 
iiniber  would  be  at  once  discovered.  Six  veterinary  inspectors  were 
[so  ordered  to  Chicago  to  inspect  the  city  and  leam  to  what  extent 
le  contarion  had  progressed  outside  of  tne  distillery  stables. 
The  following  rules  and  regulations  for  co-operation  were  certified 
)  the  governor  of  Illinois  and  accepted  by  him: 

ides  and  regtdationafor  oo-opercUion  bettoeen  the  U.  8.  Department  of  AgrioiUture 
and  the  authorities  of  the  severed  States  and  Territories  for  the  suppression  and 
extirpation  of  contagious  pleuro-pneumonia  of  cattle. 

Recent  acts  of  Congress  make  it  the  duty  of  the  (Commissioner  of  Agriculture  to 
-epare  rules  and  regulations  for  the  suppression  and  extirpation  of  the  contagious 
euro-pneumonia  of  cattle,  and  authorize  expenditures  for  investigation,  disinfec- 
)n,  quarantine,  and  for  the  purchase  of  diseased  animals  for  slaughter.  The  fol- 
wing  are  the  sections  bearing  upon  this  subject: 

**  Sec.  3.  That  it  shaU  be  the  duty  of  the  Commissioner  of  Agriculture  to  prepare 
ch  rales  and  regulations  as  he  may  deem  necessary  for  the  speedy  and  efitiectual 
ppression  and  extirpation  of  said  diseases,  and  to  certify  such  rules  and  regula- 
>ii8  to  the  executive  authority  of  each  State  and  Territory,  and  invite  said  author- 
ee  to  co-operate  in  the  execution  and  enforcement  of  this  act.  Whenever  the 
ans  and  methods  of  the  Commissioner  of  Agriculture  shall  be  accepted  by  any 
ate  or  Territory  in  which  nleuro-pneumonia  or  other  contagious,  infectious,  or 
•nununicable  disease  is  declared  to  exist,  or  such  State  or  Territory  shall  have 
lopted  plans  and  methods  for  the  suppression  and  extirpation  of  said  diseases,  and 
ch  plans  and  methods  shall  be  accepted  by  the  ODmmissioner  of  Agriculture,  and 
henever  the  governor  of  a  State  or  other  properly  constituted  authorities  signify 
eir  readiness  to  co-operate  for  the  extinction  of  any  contag[ious,  infectious,  or 
immunicable  disease  m  conformity  with  the  provisions  of  this  act,  the  Comznis- 
)ner  of  Agriculture  is  hereby  authorized  to  expend  so  much  of  the  money  appro- 
iated  by  this  act  as  may  be  necessary  in  such  investigations,  and  in  such  d&in- 
ction  and  quarantine  measures  as  may  be  necessary  to  prevent  the  spread  of  the 
sease  from  one  State  or  Territory  into  another."    (Approved  May  29, 1884.) 

BUREAU  OF  ANIMAL  INDUSTRY. 

"  For  carrving  out  the  provisions  of  the  act  of  May  29, 1884,  estaUishin^  the  Bureau 
!  Animal  Industry,  $100,000;  and  the  Commissioner  of  Agriculture  is  hereby  au- 
lorized  to  use  any  part  of  this  sum  he  may  deem  necessary  or  expedient,  and  in 
ich  manner  as  he  may  think  b^,  to  prevent  the  spread  of  pleuro-pneumonia,  and 
ir  this  purpose  to  employ  as  many  persons  as  he  may  deem  necessary,  and  to  ex- 
md  any  part  of  this  sum  in  the  pur<^hase  and  destruction  of  diseased  animals  when- 
rer  in  his  judgment  it  is  essential  to  prevent  the  spread  of  pleuro-pneumonia  from 
le  State  into  another."    (Approved  JUiie  80,  1886.) 

In  accordance  with  these  laws  I  hereby  certify  the  following  rules  ai^d  regulations 
»r  co-operation  between  the  Department  of  Agriculture  and  the  authorities  of  the 
veral  States  and  Territories,  which  I  deem  necessary  to  insure  results  commen- 
irate  with  the  money*  expended: 

INSPECTION. 

1.  The  necessary  inspectors  will  be  furnished  by  the  Bureau  of  Animal  Industry 
'  the  Department  of  Agriculture. 

2.  The  properlv  constituted  inspectors  of  the  Bureau  of  Animal  Industry  which 
e  assigned  to  the  respective  States  are  to  be  authorized  by  proper  State  authorities 

make  inspections  of  cattle  under  the  laws  of  the  State;  tliey  are  to  receive  such 
otection  and  assistance  as  would  be  given  to  State  officers  engaged  in  similar  work, 
id  shall  be  permitted  to  examine  quarantined  herds  whenever  so  directed  by  the 
>mmis8ioner  of  Agriculture  or  the  Chief  of  the  Bureau  of  An^my^i  Industry. 
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3.  All  reports  of  inspections  will  be  made  to  the  Bureau  of  Animal  Industry,  and 
a  copy  of  these  will  then  be  made  and  forwarded  to  the  proper  State  authorities. 
When,  however,  any  inspector  discovers  a  herd  infected  with  conti^^ious  pleuro- 
pneumonia, he  will  at  once  report  the  same  to  the  proper  State  authority  as  well  aa 
to  the  Bureau  of  Animal  Industry. 

4.  The  inspectors,  while  always  subject  to  orders  from  the  Department  of  Agri- 
culture, will  cordially  co-operate  with  State  authorities,  and  will  follow  instructioia 
received  from  tiiem. 

QUARANTINE. 

5.  When  contagious  pleuro-pneumonia  is  discovered  in  any  herd,  the  owner  or 

K^rson  in  charge  is  to  be  at  once  notified  by  the  inspector,  and  the  quarantine  regn- 
tions  of  the  State  in  which  the  herd  is  located  are  to  be  enforced  from  that  time. 
The  afiFected  ftnimAla  will  be  isolated,  when  possible,  from  the  remainder  of  the  herd 
tmtil  they  can  be  properly  appndsed  and  slaughtered. 

8.  (^uaxantine  restrictions  once  imposed  are  not  to  be  removed  by  the  State  sa- 
thorities  without  due  notice  to  the  proper  officers  of  the  Department  of  Agricoltore. 

9.  The  period  of  quarantine  will  be  at  least  ninety  days,  dating  from  the  removal 
of  the  last  diseased  animal  from  the  herd.  During  this  period  no  animal  will  be 
allowed  to  enter  the  herd  or  to  leave  it,  and  all  aniirials  in  the  herd  will  be  caiefallj 
isolated  from  other  cattle. 

When  i>oesible,  all  infected  herds  are  to  be  held  in  quarantine  and  not  allowed  to 
leave  the  infected  premises  except  for  slaughter.  In  this  case  fresh  animals  may  be 
added  to  the  herd  at  the  owner's  risk,  but  are  to  be  considered  as  infected  animals 
and  subjected  to  the  same  quarantine  regulations  as  the  other  members  of  the  herd. 

SLAUGHTEB  AND  COMPENSATION. 

10.  All  animals  afiFected  with  contagious  pleuro-pneumonia  are  to  be  slaughtered 
as  soon  after  their  discovery  as  the  necessary  arrangements  can  be  made. 

11.  When  diseased  animals  are  reported  to  the  State  authorities,  they  shall  prompUy 
take  such  steps  as  they  desire  to  confirm  the  diagnosiB.  The  animals  found  diseased 
are  then  to  be  appraised  according  to  the  provisions  of  the  State  law,  and  the  premier 
officer  of  the  Bureau  of  Animal  uidustry  (who  will  be  desif^nated  by  the  Commis- 
sioner of  Agriculture)  notified  of  the  appraisement.  If  this  representative  of  the 
Bureau  of  Ajiimal  Industry  confirms  the  diagnosis  and  approves  the  appraisement, 
the  Department  of  Agriculture  will  purchase  the  diseased  animals  of  the  owner  and 
pay  such  a  proportion  of  the  appraised  value  as  is  provided  for  compensation  in 
such  cases  by  the  laws  of  the  State  in  which  the  animals  are  located  wnen  they  are 
condemned  and  slaughtered  by  State  authority. 

DISINFECTION. 

12.  All  necessary  disinfectioii  will  be  conducted  by  the  employ^  of  the  Borean  of 
Animal  Industry. 

INOCULATION. 

18.  Inoculation  is  not  recommended  bv  the  Department  oi  Agriculture,  and  it  is 
believed  that  its  adoption  with  animals  that  are  to  be  afterwards  sold  to  go  into  other 
herds  would  counteract  the  good  results  which  would  otherwise  follow  from  the 
slaughter  of  the  diseased  animals.    It  wUl  not  be  practiced  in  this  State. 

The  co-operation  of  governors,  of  State  live  stock  commissions,  and  of  other  offi- 
cers who  may  be  in  clmr^  of  the  branch  of  the  service  provided  for  the  control  of 
the  contagious  diseases  ox  animals  in  the  States  where  pleuro-pneumonia  exists,  is 
earnestly  requested  under  these  rules  and  regulations,  wnich  have  been  framed  with 
a  view  of  securing  imiform  and  efficient  action  throughout  the  whole  infected 
district.  It  is  hoped  that  with  a  vi^rous  enforcement  of  such  regulations  the  dis- 
ease may  be  prevented  from  extendmg  beyond  its  present  limits,  and  may  be  in  time 
entirely  eradicated. 

NORMAlf  J.  COLMAN, 

Commianoner  of  AgricuUwre, 

Washinoton,  D.  C,  August  3, 1886. 

By  virtue  of  the  authority  imposed  upon  me  as  governor  of  the  State  of  Illinois  I 
hereby  accept  the  above  rules  and  regulations,  and  the  proper  officers  of  this  State 
will  co-operate  with  the  United  States  Department  of  Agriculture  for  their  enforce- 
ment. 

RICHARD  J.  OQLESBY. 

SFBmaFDBLD,  ILL.,  September  27, 1886. 
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The  Department  has  not  purchased  diseased  animals  for  slau^hte 
in  Illinois,  because  the  law  of  that  State  makes  it  the  duty  ot  the 
live-stock  commissioners  to  slaughter  such  animals  at  once  without 
compensation.  With  this  law  on  the  statute-books  of  the  State,  and 
with  no  apparent  reason  why  it  should  not  be  enforced,  it  was  not 
"  essential  to  prevent  the  spread  of  pleuro-pneumonia  from  one  State 
into  another"  that  any  part  of  the  appropriation  should  be  used  in 
Illinois  to  purchase  diseased  animals  tor  slaughter.  This  conclusion 
was  confirmed  by  the  desirabilitv  of  adopting  only  such  measures  as 
conform  with  the  statutes  of  the  States  in  which  the  work  is  being 
done,  so  long  as  our  only  authority  to  enforce  regulations  within  the 
States  must  he  obtained  from  State  legislation. 

PROGRESS  OF  CO-OPERATION  WITH  OTHER  INFECTED   STATES. 

Co-operation  with  the  other  infected  States  has  not  progressed  as 
satisfactorily  as  was  anticipated.  In  the  latter  part  of  July  a  con- 
ference was  held  in  Philadelphia,  at  which  were  present  the  Chief 
of  the  Bureau  of  Animal  Industry,  and  representatives  of  the  States 
of  New  Jersey,  Pennsylvania,  Delaware,  and  Maryland.  In  formu- 
lating the  rules  and  regulations  for  co-operation  as  much  considera- 
tion was  given  for  the  views  expressed  at  that  conference  as  was  con- 
sistent with  the  object  that  was  to  be  accomplished.  It  was  under-' 
stood  at  the  time  that  the  four  States  there  represented  would  co- 
opersAe  with  this  Department  under  any  reasonable  rules  and  regu- 
lations. 

Rules  and  regulations  were  issued  on  August  2,  and  sent  to  the 
governors  of  the  interested  States  for  their  acceptance.  With  the 
exception  of  the  following  rules,  which  were  omitted  or  changed  in 
the  case  of  Illinois,  they  were  identical  with  those  given  above  as  ac- 
cepted by  that  State: 

6.  To  insure  a  perfect  and  satisfactory  quarantine,  a  chain  fastened  with  a  num- 
bered lock  will  be  placed  around  the  horns,  or  with  hornless  animals  around  the 
neck,  and  a  record  will  be  kept  showing  the  number  of  the  lock  placed  upon  each 
animal  in  the  herd. 

7.  The  locks  and  chains  will  be  furnished  by  the  Department  of  Agriculture,  but 
they  will  become  the  property  of  the  State  in  which  they  are  used,  in  order  that  any 
one  tampering  with  them  can  be  proceeded  against  legally  for  injuring  or  embez- 
zling the  property  of  the  State. 

8.  Quarantme  restrictions  once  imposed  are  not  to  be  removed  by  the  State  author- 
ities without  the  consent  of  the  proper  officers  of  the  Department  of  Agriculture. 

INOCULATION. 

13.  Inoculation  is  not  recommended  by  the  Department  of  Agriculture,  and  it  is 
believed  that  its  adoption  with  animals  that  are  to  be  afterwards  sold  to  go  into 
other  herds  would  counteract  the  good  results  which  would  otherwise  follow  from 
the  slaughter  of  the  diseased  animals.  It  may,  however,  be  practiced  by  State  au- 
thorities under  the  following  rules: 

14.  No  herds  but  those  in  which  pleuro-pneumonia  has  appeared  are  to  be  inocu- 
lated. 

15.  Inoculated  herds  are  to  be  quarantined  with  lock  and  chain  on  each  animal, 
the  (quarantine  restrictions  are  to  remain  in  force  so  long  as  any  inoculated  cattle 
survive,  and  these  animals  are  to  leave  the  premises  only  for  immediate  slaughter. 

16.  Fresh  animals  are  to  be  taken  into  inoculated  herds  only  at  the  risk  of  the 
owner,  and  shall  be  subject  to  the  same  rules  as  the  other  cattle  of  the  inoculated 
herd. 

17.  The  Chief  of  the  Bureau  of  Animal  Industry  is  to  be  i>romptly  notified  by  the 
State  authorities  of  each  herd  inoculated,  of  the  mial  disposition  of  each  membier  of 
the  herd,  of  thepos^  mortem  appearances,  and  of  any  otner  facts  in  the  history  of 
the  herd  which  may  prove  of  value. 
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The  State  of  New  York  was  not  represented  at  tlie  conference,  as 
the  State  veterinarian,  Prof.  James  Law,  was  then  attending  to  some 
business  in  the  Western  States.  After  returning,  however,  he  gave 
it  as  his  opinion  that,  with  the  large  number  of  infected  herds  known 
to  exist  on  Long  Island  and  in  the  city  of  New  York  and  vicinity,  it 
would  be  unwise  to  attempt  to  control  the  plague  with  the  present 
small  appropriation. 

The  governor  of  New  Jersey  has  not  accepted  the  rules,  and  it  ap- 
pears that  the  obstacles  to  co-operation  were  Rules  8  and  15.  Tne 
objection  to  Rule  8  was  removed  oy  an  offer  from  this  Department  to 
change  the  reading  from  **  without  the  consent  of  the  proper  officers 
of  the  Department  of  Agriculture"  to  "without  due  notice  to  the 
proper  officers  of  the  Department  of  Agriculture."  This  concession 
was  also  made  to  the  State  of  Illinois,  but  the  experience  of  the  hst 
four  months  leads  me  to  the  opinion  that  it  would  be  wiser  for  the  De- 

Eartment  to  adhere  to  the  original  reading.  State  authorities  often 
ave  very  different  ideas  from  those  entertained  by  the  officers  of  this 
Department  as  to  the  time  when  it  is  safe  to  remove  quarantine  re- 
strictions. They  consequently  object  to  restrictions  which  they  can- 
not remove  at  will.  On  the  other  hand,  if  the  National  Glovernment 
appropriates  money  to  pay  the  expense  of  this  work,  there  certainly 
should  be  some  guarantee  that  the  proper  regulations  are  enforced. 

The  objection  to  Rule  15  still  stands  in  the  way  of  co-operation  with 
New  Jersey.  The  State  authorities  have  adopted  the  practice  of  in- 
oculation, and  release  the  inoculated  herds  from  quarantine  after  a 
short  period  of  isolation.  After  carefully  considering  the  question 
and  all  the  scientific  evidence  bearing  upon  it,  I  am  of  the  opinion 
that  it  is  useless  to  attempt  to  eradicate  pleuro-pneumonia  in  States 
where  inoculation  is  practiced  and  where  inoculated  animals  are 
afterwards  allowed  to  mingle  with  the  cattle  of  other  herds.  The 
money  expended  for  the  purchase  of  diseased  aninjals  for  slaughter 
under  sucn  conditions  is  consequently  largely  wasted. 

The  State  authorities  of  New  Jersey,  however,  have  been  assisted 
by  employing  one  or  more  veterinarians  nearly  the  whole  time,  whose 
duty  it  has  been  to  investigate  reported  outbreaks  of  disease  and  give 
such  aid  as  was  needed  in  inspection  and  in  enforcing  the  State  quar- 
antine regulations.  Thirty-one  infected  herds  have  been  reported 
from  this^tate,  containing  530  animals,  of  which  42  were  diseased. 

The  governor  of  Pennsylvania  has  also  failed  to  accept  these  rules 
and  regulations.  His  reasons  for  not  acting  on  them  are  unknown 
to  me.  The  governor's  agent  in  charge  of  the  pleuro-pneumonia 
work  raised  some  objections  to  Rule  15,  but  admitted  that  its  enforce- 
ment would  make  no  great  difference  to  the  State.  Inoculation  is 
practiced  by  the  Pennsylvania  authorities  also,  but  with  the  small 
number  of  outbreaks  reported  it  would  certainly  be  advisable  to 
slaughter  all  diseased  ana  exposed  animals  and  thus  rid  the  State  of 
the  pla^e  at  once. 

Virginia  is  the  only  remaining  State  infected  with  pleuro-pneumo- 
nia where  the  authorities  have  not  accepted  the  rules  ana  regula- 
tions. The  attention  of  the  governor  has  been  called  to  the  desira- 
bility of  eradicating  the  disease  from  the  State,  but  up  to  the  present 
he  has  taken  no  action. 

The  governors  of  Delaware  and  Maryland  have  accepted  the  rules 
and  regulations  as  issued^  and  without  modification  of  any  kind.  No 
cases  or  pleuro-pneumonia  have  been  reported  from  Delaware  since 
such  acceptance. 


BUBSAU  OF  ANIMAL  IKPUSTftY.  603 

Co-operation  witlx  authorities  of  the  State  of  Maryland  has  been 
more  satisfactory  than  with  those  of  any  other  State.  The  local 
laws  are  good,  and  the  work  has  been  very  largely  in  the  hands  pf 
the  inspectors  of  this  Dej)artment.  The  number  of  infected  herds 
reported  from  this  State  is  196,  containing  2,277  animals,  of  which 
705  were  diseased.  Pr.  Wray,  the  inspector  who  has  been  in  charge 
of  the  work  in  Maryland  since  September  20,  reported  under  date  of 
December  7  that  since  the  former  date  122  herds,  containing  1,354 
animals,  had  been  put  in  quarantine,  and  that  92  herds,  containing 
1,089  animals,  were  still  held  under  such  restrictions.  Since  July  1 
this  Department  has  purchased  and  slaughtered  in  Maryland  308 
diseasea  cattle,  for  which  $7,069  was  paid,  being  an  average  of  about 
$23  per  head. 

In  Maryland  the  quarantine  has  been  made  very  efficient  by  plac- 
ing a  cham,  fastened  with  a  numbered  lock,  around  the  horns,  or, 
with  hornless  cattle  around  the  neck,  of  everv  exposed  animal.  This 
has  prevented  the  substitution  of  one  animal  for  another,  and  it  has 
also  led  to  the  prompt  detection  of  any  quarantined  cattle  which  have 
been  allowed  to  stray  beyond  the  boundaries  of  the  infected  premises. 
The  sick  animals  have  been  promptly  slaughtered,  and  it  is  believed 
that  the  good  effects  of  this  work  are  already  seen  in  the  decreased 
number  of  new  herds  infected.  Jn  a  number  of  cases  where  infected 
herds  have  been  of  unusual  danger  to  surrounding  cattle  this  De- 

Eartment  has  purchased  and  destroyed  the  sick  animals,  and  the  State 
as  then  condemned  and  slaughtered  the  remainder  of  the  herd,  thus 
entirely  eradicating  the  disease  at  once.  Unfortunately  the  State 
appropriation  has  not  been  large  enough  to  do  this  in  as  many  cases 
as  seemed  desirable. 

No  recent  investigations  have  been  made  in  Pennsylvania.  The 
j^ovemor's  agent,  Mr.  T.  J.  Edge,  reports  that  during  the  year  end- 
ing November  30^  1886^  128  diseasea  animals  were  condemned  and 
slaughtered. 

INVESTIGATIONS  OP  SWINE  DISEASES. 

In  view  of  the  results  of  investigations  which  have  shown  the 
existence  of  two  distinct  infectious  diseases  in  swine,  perhaps  of  equal 
virulence  and  distribution,  a  change  in  the  nomenclature  becomes 
necessary  in  order  to  avoid  any  confusion  in  the  future.  Since  these 
two  diseases  have  been  considered  as  one  in  the  past,  and  the  names 
swine-plague  and  hog-cholera  have  been  applied  indiscriminately,  we 
prefer  to  retain  both  names,  with  a  more  restricted  meaning,  using 
the  name  hog-cholera  for  the  disease  described  in  the  last  report  as 
swine-plague,  which  is  produced  by  a  motile  bacterium,  and  apply- 
ing the  name  swine-plague  to  the  other  disease,  the  chief  seat  of 
which  is  in  the  lungs.  This  change  is  the  more  desirable  since  recent 
investigations  have  shown  that  the  latter  disease  exists  in  Germany, 
where  it  is  called  swine-plague  {Schweineseuche). 

INVESTIGATIONS  OP  HOG-CHOLKBA. 

Some  additional  biological  facts  concerning  the  bacterium  which 
produces  the  disease, — In  the  second  annual  report  of  the  Bureau 
and  the  Annual  Report  of  the  Department  for  1885,  the  bacterium  of 
hog  cholera  was  quite  minutely  described,  so  that  no  one  acquainted 
with  bacteriological  investigations  would  find  it  difl&cult  to  recognize 
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it  when  f  oiin<L  The  descriptions  of  size,  shape,  and  mode  of  staining 
referred  to  cover-glass  preparations  made  from  the  blood  and  the 
internal  organs  directly.  These  characters  change  somewhat  when 
the  bacterium  is  cultivated  in  artificial  media.  Thus  the  bacteria 
grown  upon  potato  varv  slightly  in  size  and  appearance  from  those 
obtained  from  meat  infusions  and  from  nutrient  gelatine.  On  the 
other  hand,  their  appearance  is  the  same  whether  the  spleen  of  mice, 
rabbits,  guinea-pigs,  or  swine  be  subjected  to  microscopic  examina- 
tion. 

The  microbe  was  characterized  as  a  motile  bacterium  1.2  to  1.5 
fnicromillimeters  long  and  .6  micromillimeter  broad,  growing  readily 
in  neutralized  and  even  slightly  acid  meat  infusions,  milk,  on  potato, 
and  gelatine  which  is  not  liquefied.  During  the  past  year  the  bacte- 
rium has  been  studied  very  carefully,  with  a  view  to  determine  the 
best  means  of  preventing  its  multiplication,  and  thus  preventing  the 
spread  of  the  aisease  itself.  The  conclusions  arrived  at  are  given  in 
full  below,  but  will  be  summarized  from  a  practical  point  of  view  in 
the  chapter  on  prevention. 

Orowth  of  the  bacterium  in  simple  hay  tn/uMon.— This  was  prepared  by  kllowmK 
finely  cut  hay  to  soak  in  water  for  three  or  four  days,  filtering  off  the  amber  liquia 
and  sterilizing.  Two  tubes  were  inoculated  with  a  drop  from  cultures  in  meat-in- 
fusion peptone  at  different  times.  In  boIJi  the  following  features  were  observed: 
There  was  a  slight  turbidity  within  two  days,  which  did  not  deepen  perceptibly. 
The  bacteria  were  somewhat  larger  than  in  more  nutritive  liquids.  In  Uie  snorter 
forms  there  could  be  seen  at  each  extremity  more  refrangent  spherical  masseB, 
while  the  central  portions  of  the  rod  seemed  empty.  Lonfi;er  rods  contained  three 
or  four  of  these  bodies.  When  stained  they  appeared  darker  than  the  rest  of  the 
rod.  They  were  consequently  not  spores,  but  very  probably  masses  of  protoplasm, 
which  haa  contracted'  mto  these  globules,  and  which  indicated  a  defeneration  of 
the  bacteria.  There  were  also  forms  present  which  were  beaded,  club-shaped,  and 
distorted. 

Though  the  acid  hay  infusion  is  not  a  suitable  medium,  yet  the  bacterium  of 
hog-ch(3era  evidently  multiplies  in  it  to  some  extent,  and  we  may  infer  that  in 
any  organic  infusions,  such  as  are  formed  about  pens  among  the  food  of  swine,  the 
bacterium  may  multiply  under  the  influence  of  a  not  sun  and  be  afterward  taken 
into  the  system  with  the  food  and  water. 

Multiplication  of  the  bacterium  in  water. — The  hardiness  of  this 
microbe  is  well  illustrated  by  its  capacity  for  multiplication  in  ordi- 
nary drinking  water.  To  determine  this  the  following  experiment 
was  made : 

September  8 :  A  culture  tube  containing  very  clear  Potomac  drinking  water,* 
which  had  been  sterilized  several  weeks  previous  by  a  temi)erature  above  llO'C., 
was  inoculated  from  a  pure  culture  of  the  bacterium.  By  mixing  a  given  quantitj 
of  this  water  immediately  after  inoculation  with  gelatine,  and  making  a  plate  calt- 
ure  of  the  same,  it  was  found  that  the  water  contained  about  26,240  bacteria  in  1". 
The  water  was  kept  in  the  laboratory,  in  which  the  temperature  corresponded 
closely  with  that  prevailing  out-doors.  It  was  examined  from  time  to  time  on  gela- 
tine plates,  and  the  nuxnber  calculated  for  1-,  The  following  figures  give  the 
results  obtained: 

September  8:  26,240  in  1««  (immediately  after  inoculation). 

September  9:  201,600  in  1««. 

September  10:  1,296,000  in  1<*. 

September  11 :  Too  numerous  on  plate  to  be  counted. 

September  13:  2,608,200  in  1*«. 

September  15:  1,619,560  in  1*«. 

September  17:  1,806,808  in  1«. 

September  29:  83.700  in  1««. 

October  12:  19,125  in  1^. 

*  When  drawn  this  water  did  not  contain  more  than  100  to  200  bacteria  to  the 
ouhlo  centimeter. 
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October  21:  10,880  in  1«. 

November  18:  225  in  1««. 

December  0:  A  few  bacteria  still  present,  as  determined  by  liquid  cultures. 

January  4:  Seventeen  in  l^*'. 

January  11:  No  growth  on  plates. 

That  the  hacterium  can  be  kept  alive  in  clear  river  water  for  four 
months  and  perhaps  longer  is  a  fact  very  significant  in  itself.  When 
we  consider,  moreover,  that  the  added  bacteria  multiplied  so  that 
each  individual  was  represented  by  ten  at  the  end  of  five  days,  the 
hardiness  of  the  bacterium  is  very  evident.  The  danger  from  in- 
fected streams  into  which  feces  from  sick  animals  find  their  way  is 
thus  proved  beyond  a  doubt. 

The  effect  of  simple  drying  on  the  hacterium  of  hog -cholera. — 
The  resistance  of  this  microbe  to  various  agencies,  physical  and  chem- 
ical, is  likewise  of  considerable  importance  in  determining  the  man- 
ner of  infection,  the  spread  of  epidemics,  and  the  possible  means  within 
reach  of  destroying  the  virus.  In  order  to  test  its  vitality  when  de- 
prived of  moisture  the  following  experiments  were  carried  out : 

January  19, 1886:  A  number  of  cover-glasses  were  heated  in  the  Bunsen  flame 
and  then  placed  on  a  flamed  glass  plate  under  a  flamed  funnel.  The  mouth  of  the 
funnel  was  jj^gged  with  cotton  wool  to  allow  desiccation  while  excluding  aerial 
organisms.  When  cool  a  drop  from  a  pure  liquid  culture  of  the  bacterium  was  placed 
on  each  cover  with  a  pipette,  and  the  whole  left  in  the  laboratory  at  a  temperature 
of  65*"  to  80"*  F.  The  culture  used  had  been  prepared  January  7  from  the  flftn  spleen 
culture,  hence  was  twelve  days  old. 

January  21:  Two  tubes  of  nutritive  liquid  inoculated  by  dropping  a  cover-glass 
into  each.    Both  turbid  next  day,  containing  the  bacterium  of  nog-cholera  only. 

January  25:  Two  tubes  inoculated  in  the  same  way.    Same  result  next  day. 

January  28:  Two  additional  tubes  receive  each  a  oover-glaas.  They  were  stiU 
dear  on  uie  following  da^. 

January  29:  Two  tubes  inoculated. 

January  80:  One  tube.  These  five  tubes  remained  permanently  clear.  In  one, 
inoculated  January  29,  a  fungus  had  developed  from  the  cover-glass  in  the  bottom 
of  the  liquid.    This,  however,  remained  clear. 

lliis  series  placed  the  death-point  of  the  bacterium  between  the  seventh  and  the 
ninth  day. 

A  second  series  of  covers  received  each  one  drop  from  a  culture  obtained  from  a 
mouse  which  had  died  from  the  effect  of  inoculation.  The  culture  in  beef  infusion 
peptone  was  ten  days  old.  Treated  in  the  same  manner  as  in  the  preceding  experi- 
ment, the  bacteria  were  found  to  resist  drying  for  ten  days,  when  the  stock  of  cover- 
glasses  was  exhausted. 

To  determine  whether  bacteria  in  the  body  of  the  diseased  animal  possess  a  greater 
power  of  resistance  than  those  in  cultures  the  following  experiments  were  made: 
Some  bits  of  the  spleen  of  a  pig  which  was  found  crowded  with  the  Sjpecific  bacteria 
of  hog-cholera  were  dried  on  sterile  cover-glasses  as  above  described,  and  then 
dropped  into  tubes  containing  beef  infusion.  Cover-glasses  which  had  been  dried 
for  from  eight  to  sixteen  days  were  able  to  develop  pure  cultures  of  the  l»cterium 
in  the  tubes.  The  q^k  of  covers  being  exhausted,  another  series  was  tried  in  the 
same  way.  The  blood  of  spleen  tissue  was  permitted  to  dry  undisturbed  until  the 
seventh  day,  when  the  first  tube  was  inoculated.  Cover-glasses  dropped  into  cult- 
ures on  the  seventeenth,  nineteenth,  twentieth,  twenty-first,  twenty-fourth,  and 
twenty-sixth  days  left  the  cultures  sterile.  Those  dropped  in  on  the  eighteenth  and 
twenty-eecond  days  produced  pure  cultures  of  the  bacterium.  These  experiments 
indicate  a  greater  resistance  of  the  bacterium  in  spleen  tissue,  which  may  live  twenty- 
two  days  in  a  dry  atmosphere  at  a  temperature  of  70"  to  80°  F. 

On  May  8  five  cover-glasses  upon  which  bits  of  spleen  tissue,  known  to  contain 
the  bacterium  of  hog-cholera,  had  been  dried  under  a  plugged  funnel  since  March 
20,  were  dropped  into  tubes  of  beef  infusion.  On  the  following  day  all  tubes  were 
turbid.  In  one  of  them  haeiUus  svbtiUs  was  present.  All  the  omers  were  pure 
cultures,  as  determined  by  microscopical  examination.  Two  of  these  were  tested 
furthermore  on  gelatine  plates  with  the  same  results.  This  indicates  that  in  the 
varying  temperature  of  a  room  desiccation  of  small  bits  of  tissue  (not  so  large  as  a 
pin  s  head)  failed  to  destroy  the  bacterium  in  forty-nine  days.  In  the  exnenments 
with  dried  cultures  those  ten  and  eleven  days  old  were  chosen,  so  that  if  any  resist- 
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ant  spore  state  did  form  in  liquids  it  would  be  present.  It  is  hig^ilj  jxrobaUe,  how- 
ever, that  if  cultures  but  a  few  days  old  had  been  chosen  the  bacterii^  would  baye 
resisted  drying  much  longer.    These  experiments  give  the  following  results: 

A  liquid  culture  eleven  days  old  resisted  drying  for  nine  days;  another,  ten  days 
old,  at  least  ten  days.  Bacteria  in  tissue  may  resist  destruction  after  drying  for  fnun 
twenty-two  to  forty-nine  days. 

The  method  of  drying  the  bacteria  on  oover-glaaees  and  introducing  the  latter  into 
liquid  does  not  inform  us  whether  most  bacteria  die  within  the  same  tune  or  whette 
some  resist  much  longer  than  others.  Hence  the  following  expedient  was  resorted 
to,  which  Koch  had  introduced  in  the  study  of  disinfectants:  bilk  threads  sterilized 
by  boiling  several  times  in  distilled  water  were  dried  and  steeped  in  a  beef  infusion 
peptone  culture  about  one  week  old.  The  culture  containing  the  threads  was  al- 
lowed to  dry  in  the  incubator  for  one  day,  then  placed  in  a  starilized  boUle  plugged 
with  cotton.  £^h  day,  be/^ning  with  the  second,  one  or  two  threads  were  placed 
in  a  layer  of  nutritive  gelatme  on  a  glass  plate  so  that  the  thread  was  completely 
covered  by  the  gelatine.  Characteristic  colonies  of  the  bacterium  appeared  around 
the  thread  within  two  days,  though  the  plates  were  usually  kept  under  observation 
five  days.  For  twenty-one  days  isolated  oolonies  and  groups  of  colonies  appeared 
in  moderate  abundance  on  the  threads,  when  the  stock  of  the  latter  was  exhausted. 

In  another  similar  aeries  the  threads  were  laid  upon  a  sterile  plate  and  a  twenty- 
four  hours'  liquid  culture  poured  upon  them  and  allowed  to  dry  uncovered  in  the 
incubator  for  one  day.  These  threads,  still  imdisturbed  on  the  plate,  were  placed 
in  the  laboratory,  covered  .with  a  bell  glass.  On  the  fifteenth  day  the  testing  began, 
a  single  thread  being  placed  in  the  gelatine  layer  each  day  for  sixteen  days.  Col- 
onies of  the  bacterium  developed  in  large  numbers  until  the  twenty-second  day, 
when  they  diminished  in  number.  On  the  tw^ity-seventh  and  twent^-eightii  days 
no  colonies  appeared.  On  the  three  following  days  a  few  appeared,  whenthe  seriee 
wafl  closed. 

The  bacterium  of  hog-cliolera  may  therefore  remain  alive,  during 
continuous  desiccation,  for  from  ten  aays  to  nearly  two  months.  The 
variation  in  the  results  obtained  is  no  doubt  due  to  the  different  vi- 
tality of  the  cultures  used.  The  gelatine-plate  method  is  not  so  deli- 
cate a  test  as  the  method  of  liquid  cultures,  aA  it  would  be  difficult 
to  tell  wheh  the  last  bacterium  died,  a  single  colony  under  the  thread 
escaping  observation  very  easily.  A  single  bacterium  wotdd  invari- 
ably reveal  its  presence  in  a  liquid  after  a  time  by  multiplication.  For 
the  same  reason  the  latter  method  needs  greater  care;  the  liquid  cult- 
ures must  be  examined  microscopically,  and  if  there  be  any  doubt 
still  remaining  they  must  be  tested  on  gelatine:  for  a  single  foreign 
microbe  gaining  access  to  the  culture  tube  might  introduce  an  error 
into  the  results,  which  is  easily  avoided  on  the  gelatine  plate  by  ob- 
serving the  characters  of  the  colonies. 

It  had  been  determined  by  a  large  number  of  experiments  that 
cultures  of  the  bacterium  of  hog-cholera  can  be  sterilized — ^in  other 
words,  that  the  bacterium  itself  may  be  destroyed-— by  an  exposure  to 
58*"  C.  for  from  15  to  20  minutes.  To  determine  whether  dned  blood 
or  spleen  tissue  containing  the  bacterium  was  more  resistant  the  fol- 
lowing experiment  was  tned : 

Spleen  pulp  from  a  case  of  hog-cholera  was  ruhhed  upon  sterile  cover-glasses 
and  allowed  to  dry  under  a  plugged  funnel  for  24  hours  at  a  temperature  of  65^  to 
To**  F.  Four  tubes  of  beef  infusion,  after  a  cover-glass  had  been  dropped  into  each, 
were  exposed  to  a  temperature  of  58''  C.  for  15,  20,  29,  and  41  minutes,  respectively' 
These  remained  permanently  sterile,  while  a  fifth  tube,  which  had  been  inoculated 
in  the  same  way  but  not  heated,  contained  on  the  foUowing  day  a  pure  culture  of  the 
hog-cholera  bacterium.  It  should  be  added  that  each  cover-glass  contained  a  con- 
siderable number  of  germs,  according  to  microscopic  examination  of  different  parts 
of  the  spleen. 

The  bacterium  within  the  body  of  the  diseased  animal  cannot  there- 
fore  be  regarded  more  resistant  than  when  cultivated  in  liquids. 

Effect  of  boiling  vxxter» — Culture  tubes  containing  about  1^  of  meat  infnsion 
were  placed  in  boiling  water  until  at  the  boiling-point.    They  were  then  removed, 
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a&d  a  flterile'Coyer-glass,  upon  which  a  bit  ot  spleen  tdtsue  had  been  drpng  for  Qve 
days  under  a  plugged  funnel,  was  dropped  into  each  tube.    These  were  immediately 

8 laced  in  ice  water.  A  preliminary  experiment  had  shown  that  the  temperature  in 
tieee  tubes  fell  below  40^  C.  in  less  than  a  minute.  The  spleen  had  been  previously 
found  to  contain  the  bacteria  in  large  numbers.  Of  four  tubes  treated  in  this  way 
two  became  turbid  with  the  specific  bacterium;  the  others  remained  sterile. 

In  a  subsequent  experiment,  four  tubes  were  inoculated  near  the  boiling  tempera- 
ture and  one  as  a  check.  This  latter  developed  into  a  pure  culture  of  the  bacterium; 
the  heated  tubes  remained  permanently  clear.  An  almost  momentary  exposure  of 
the  dried  bacteria  is  sufficient,  therefore,  to  destroy  their  vitaUty. 

Resistance  to  various  chemical  substances  or  disinfectants, — In 
the  following  experiments  on  the  effect  of  various  agents  on  the 
vitality  of  the  bacterium  of  hog-cholera  the  methods  used  by  Koch 
were  not  adopted,  because  liquids  are  far  more  sensitive  to  bacteria 
than  solid  media.  A  single  colony  upon  gelatine,  the  descendants  of 
a  single  germ,  may  escape  the  eye,  but  the  same  microbe  in  a  nutri- 
ent liquid  would  cloud  it  within  a  few  days.  There  is,  to  be  sure,  for 
this  very  reason,  greater  danger  in  the  use  of  liquid  media,  since  the 
introduction  of  a  single  foreign  microbe  might  lead  to  the  same  con- 
clusions as  the  introduction  of  a  dozen  or  a  hundred,  while  a  few 
bacteria  accidently  caught  on  the  j^elatine  would  lead  to  no  errors  of 
interpretation.  The  results  obtained  by  the  method  given  below 
were  so  uniform,  the  absence  of  contamination  was  so  constant,  that 
we  can  recommend  it  in  all  similar  determinations. 

The  disinfectant  solution  was  diluted  with  sterile  distilled  water 
in  a  test-tube  or  watch-glass  previously  sterilized  by  heat.  A  few 
drops  from  a  pure  culture  of  the  hog-cholera  bacterium  were  mixed 
with  4[^  or  6**  of  this  dilution,  and  a  minute  portion  transferred  at 
given  intervals,  by  means  of  a  platinum  loop,  to  culture  tubes  contain- 
mg  beef  broth.  These  tubes  were  then  placed  in  a  temperature  of  95** 
to  lOO**  F. ,  where  they  remained  from  one  to  four  days.  Tubes  which 
remained  clear  at  tne  end  of  this  period  were  sterile,  as  shown  by 
numerous  tubes  which  were  watched  for  several  weeks. 

The  experiments  given  below  refer  to  the  active  vegetative  state 
of  the  bacterium  in  nutrient  liquids,  as  experiments  haS  failed  to  re- 
veal any  other  more  resistant  state.  The  cultures  were,  as  a  rule, 
but  one  or  two  days  old.  Previous  experiments  having  shown  that 
older  cultures  are  less  resistant  to  heat  than  recent  ones,  it  was  as- 
sumed that  the  vitality  is  gradually  reduced  as  the  culture  grows 
older. 

All  the  tubes  about  which  there  seemed  the  slightest  suspicion  of 
impurity  were  examined  microscopically  and  often  on  gelatine  plates. 
In  all  cases  the  last  of  a  series  of  inoculated  tubes  which  became  tur- 
bid was  carefully  examined.  This  served  as  a  check  upon  tubes  ex- 
posed for  a  shorter  period  of  time  to  the  action  of  the  disinfectant. 
The  percentage  of  the  solution  used  indicates  the  ratio  by  weight  in 
grams  of  chemically  pure  substances  to  grams  of  distilled  water. 

Mercuric  chloride  was  found  destructive  to  the  bacterium  when 
diluted  in  the  proportion  of  1 :  75000  (.001  1-3  per  cent.). 

Several  drops  of  a  culture  were  mixed  with  about  1«*  of  a  .1  per  cent,  solution, 
and  tubes  inoculated  from  this  at  the  end  of  2,  4,  6,  8,  and  10  minutes.  Tubes  re- 
main sterile.  To  show  tliat  the  antiseptic  effect  of  the  liquid  transferred  with  the 
platinum  loop  was  ni7,  one  of  these  tuoes  was  inoculated  again  from  another  cult- 
ure.    This  tube  was  turbid  on  the  following  day. 

Five  tubes  treated  in  the  same  way  with  .05  per  cent,  solution.    All  remain  sterile. 

Five  tubes  inoculated  from  a  culture  exposed  for  the  same  periods  of  time  to  a  .01 
per  cent,  solution.    All  remain  clear. 

Five  tubes  treated  as  before,  using  a  .005  per  cent,  solution.    Permanently  clear. 
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Five  tabes  treated  as  before,  manff  a  .002  per  cent,  solution.  All  tabes  dear  oc- 
oepting  the  one  inoculated  after  6  minutes'  exposure. 

Five  tubes  inoculated  at  the  end  of  5, 10, 15, 20, 25,  and  80  minutes  after  exposme 
to  a  .0001  per  cent.  (1 :  100000;.  Tubes  inoculated  after  5  and  10  minutes  turbid  next 
daj.  On  the  second  day  all  but  the  one  inoculated  after  80  minutes  turbid  andooih 
tuning  pure  cultures  of  the  bacterium. 

The  iLmit  of  disinfection  for  this  period  of  time  must  therefore  lie  between  1 :  50000 
and  1:  100000;  hence  5  tubes  were  moculated  as  above,  using  a  solution  of  1 :  75000, 
at  the  end  of  7,  10,  15,  20,  25,  and  30  minutes.    All  tubes  remained  clear. 

Carbolic  acid  destroys  the  bacterium  in  solutions  containing  from 
1  to  li  per  cent,  of  the  acid  by  weight. 

Five  tubes  inoculated  after  treating  the  bacterium  from  a  liquid  culture  with  a  1 
per  cent,  solution  for  5, 10, 15, 20,  and  25  minutes.  All  turbid  on  the  following  day. 
The  two  last  tubes  were  also  examined  on  gelatine  plates  and  the  cultures  found 
pure. 

With  a  2  per  cent,  solution,  five  tubes  inoculated  after  10, 15,  20,  25,  and  80  min- 
ates  remained  sterile.  The  same  result  with  a  li  per  cent,  solution.  With  a  U  per 
cent.,  tubes  inoculated  at  the  end  of  7, 10, 15, 20,  25,  and  80  minutes  remained  dear, 
excepting  the  first,  which  contained  bacUlua  subtUis, 

Passing  to  a  i  per  cent,  solution,  tubes  inoculated  at  the  same  intervals  became 
turbid  with  the  oacterium  sown.  With  a  f  per  cent,  solution  the  result  was  tha 
same. 

Passing  back  to  a  1  per  cent,  solution,  tubes  inoculated  at  the  same  intervals  re- 
mained sterile. 

There  seems  to  be  an  incompatibility  between  the  first  and  last  series.  If  we  ex- 
amine the  others,  however,  we  must  conclude  that  the  limit  of  disinfection  liei 
between  1  and  li  per  cent. 

Iodine  water  was  prepared  by  shaking  up  some  iodine  in  distilled 
water,  which  assumed  an  amber  tint.  This  solution  destroyed  the 
bacterium  in  15  minutes,  as  the  following  experiment  shows: 

Six  tubes  were  inoculated  with  bacterium  after  they  had  been  exposed  to  the  ac- 
tion of  the  iodine  water  for  7,  10, 15,  20,  26,  and  81  minutes.  On  the  following  daj 
the  first  tube  became  turbid;  on  the  second  the  10-minute  tube  was  turbid  androand 
to  be  a  pure  culture  of  the  bacterium  sown.  The  other  tubes  remained  sterile.  One 
of  them,  inoculated  later,  showed  its  capacity  for  sustaining  growth  l^  becoming 
promptly  turbid. 

Permanganate  of  potash. — A  series  of  experiments  with  this  sub- 
stance, conducted  m  the  manner  described  above,  showed  that  the 
bacterium  is  killed  by  15  minutes'  exposure  to  .02  per  cent,  solution 
tion  (1:5000). 

In  order  to  obtain  this  result  a  5  per  cent,  solution  was  tried  first.  Tubes  inocu- 
lated after  an  exposure  of  the  virus  for  7, 10, 15,  20,  25,  and  81  minutes  remainsd 
permanently  clear.  One  of  these  tubes,  subsequently  inoculated  with  the  unaffected 
virus,  was  turbid  next  day.  Two  and  a  half  per  cent. ,  1  per  cent. ,  i  per  cent.,  i  per 
cent.,  iV  per  cent.,  and  )V  P^  cent,  solutions  were  tried  m  the  same  way.  The  six 
tubes  used  for  each  solution  remained  sterile.  Finally  a  ^  per  cent.  (1 :  5000)  was 
used.  Tubes  were  inoculated  after  an  exposure  of  the  virus  for  2, 4,  6, 10, 15, 20, 25, 
and  80  minutes.  On  the  following  day  the  four  first  tubes  were  turbid;  the  fifth 
and  seventh  remained  sterile;  the  sixth  and  eighth  contained  a  fine  bacillus.  These 
two  tubes,  as  was  found  later,  belonged  to  a  lot  which,  through  some  carelessness, 
had  not  been  properly  sterilized,  and  the  majority  became  turbid  before  use. 

Mercuric  iodide  was  found  to  destroy  the  bacterium  in  solution  of 
1 :  1000000  in  10  minutes. 

Two  grams  of  potassium  iodide  and  1  gram  of  mercuric  iodide  .were  dissolved  in 
lOO^^'  of  distilled  water,  making  a  1  per  cent,  solution  of  the  disinfectant  in  a  2  per 
cent,  solution  of  potassium  iodide. 

This  solution,  diluted  with  sterile  distilled  water  so  as  to  make  .1  per  cent,  killed 
the  bacterium  of  hog-cholera  taken  from  liquid  cultures  in  less  than  5  minutes; 
.01  per  cent.  (1 :  10000),  .002  per  cent.  (2  :  100000),  .001  per  cent.  (1 :  100000),  and  .0005 
per  cent.  (5  :  1000000)  destroyed  the  germ  within  2  minutes. 

When  the  solution  was  diluted  so  as  to  make  .0002  per  cent.  (2 :  1000000)  and  .0001 
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per  cent.  (1 :  lUOOOOO)  it  was  f  oand  that  with  both  Bolutiona  tubes  inoculated  with  the 
Dactezium  after  a  exposure  of  2  and  6  minutes  were  opalesoent,  the  bacterium  in- 
troduced having  mumplied,  while  the  remaining  tubes  (10  to  80  minutes)  were  ster- 
ile. These  two  solutions,  therefore,  were  still  powerful  enough  to  kill  the  germ  in 
10  minutes.  The  dilution  had  been  carried  so  far  as  to  make  them  practically  equiv- 
alent in  disinfectant  power. 

Sulphate  of  copper, — This  disinfectant,  which  seems  to  be  more  effective  than 
most  other  metaluc  salts,  was  tried  in  solutions  containing  2  per  cent.,  ^  per  cent., 
A  per  cent.  Both  the  2  per  cent,  and  i  per  cent,  solutions  aestroyed  the  germ  within 
5  minutes.  Tubes  inociuated  with  the  bacteriimi  after  an  exposure  to  the  ^  per 
cent,  solution  for  5, 10,  and  15  minutes  became  turbid;  those  moculated  aft^  an 
exposure  of  20,  25,  and  30  minutes  remained  clear. 

The  disinfectant  power  for  short  periods  of  time  may  be  said  to  lie  between  I  and 
t\r  per  cent.  In  this,  as  in  other  tests,  one  or  two  drops  of  the  culture  were  added 
to  5^  of  the  disinfectant.    A  slight  flocculent  precipitate  formed  each  time. 

Of  hydrochloric  acid  a  .2  -per  cent,  solution  of  the  acid,  made  by  adding  4,2^  of 
chemic^y  pure  acid  (containing  about  40  per  eent.  HCl)  to  dS.o'^^  of  water,  de- 
stroyed the  germ  in  less  than  5  minutes. 

Chloride  of  zinc, — A  10  per  cent,  solution  of  this  salt  failed  to  destroy  the  vitality 
of  the  bacterium  in  10  minutes;  20<^  of  Squibbs'  chloride  of  ziuc,  containing  50  per 
cent,  of  the  salt,  were  added  to  80<^  of  sterile  distilled  water  to  make  a  10  per  cent, 
solution.  A  drop  from  a  culture  five  days  old  was  mixed  with  5*^  of  this  solution, 
from  which  mixture  tubes  were  inoculated  at  the  end  of  5,  10, 15,  25,  and  30  min- 
utes.   The  two  first  tubes  became  clouded. 

Stdphuric  acid, — A  .05  per  cent,  solution  (1:  2000)  was  fatal  to  the  bacterium  of 
hog-cnolera  in  less  than  10  minutes. 

Without  going  into  detail,  it  is  sufficient  to  say  that  the  results  were  reached  as 
indicated  aciove.  Tubes  containing  sterile  beef  broth  were  inoculated  at  the  end  of 
5, 10, 15,  20,  25,  and  80  minutes  with  bacteria  exposed  to  i  per  cent,  and  i  per  cent. 
No  development.  Those  inoculated  with  -^  dot  cent,  became  clouded,  each  being  a 
pure  culture  of  the  bacterium  inoculated.  When  ^  per  cent,  was  tried,  onlv  me 
5-minute  tube  became  clouded.  The  solution  (by  weight)  was  made  from  sulphuric 
acid  containing  96  per  cent,  of  the  acid  (specific  gravi^  1.888). 

It  must  be  remembered  that  the  foregoing  tests  were  made  upon 
bacteria  in  an  active  vegetative  state.  It  is  probable  that  in  the  dried 
condition  it  would  have  taken  solutions  of  the  same  strength  some- 
what longer  time  to  destroy  their  vitality.  To  briefly  summarize  the 
results,  placing  the  least  enective  substance  first,  we  obtain  the  fol- 
lowing table: 

Chloride  of  zinc  in  a  10  per  cent,  solution  destroyed  the  bacterium  in  liqidd  cultures 
in  10  to  15  minutes. 

Carbolic  acid,  1  to  li  per  cent.  (1 :  100),  in  5  minutes. 

Iodine  water  in  15  minutes. 

Hydrochloric  acid,  iper  cent.  (1 :  500),  in  less  than  5  minutes.  (Only  a  .2  per  cent, 
solution  of  this  acid  tried.) 

Sulphate  of  copper,  i^  per  cent.  (1 :  1000),  in  15  to  20  minutes. 

Sulphuric  acid,  ^  per  cent.  (1 :  2000),  in  less  than  10  minutes. 

Permanganate  of  potash,  -^  per  cent.  (1 :  5000),  in  15  minutes. 

Mercuric  chloride,  jij^  per  cent,  (1 :  75000),  less  than  5  minutes. 

MercuriQ  iodide  in  titW  per  cent.  (1 :  1000000),  in  10  minutes. 

The  above  table  would  no  doubt  be  somewhat  changed  by  mixing 
virus  imbedded  in  large  quantities  of  organic  matter  with  the  disin- 
fectant solutions.  It  gives,  however,  a  good  working  basis  for  ex- 
periments on  a  large  scale,  and  it  throws  out  at  once  tne  us©  of  chlo- 
ride of  zinc  and  perhaps  carbolic  acid. 

In  order  to  determine  how  much  stronger  solutions  than  those 
above  given  would  be  required  to  destroy  the  dried  bacteria,  the  fol- 
lowing experiment  was  carried  out : 

Spleen  pulp  containing  large  numbers  of  bacteria  was  rubbed  on  sterile  cover- 

f [lasses  so  as  to  make  a  thin  film,  and  allowed  to  dry  for  2  days  under  a  plugged 
unnel.     A  solution  of  mercuric   chloride,  1 :  50000,  was  poured  upon  the  cover- 
classes,  and  one  was  removed  after  U,  2,  3,  5,  7,  10,  15,  17,  and  20  minutes,  washed 
in  about  lOO^  of  sterile  water,  and  dropped  into  tubes  containing  beef  infusion, 
39  AG— '86. 
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After  remaining  in  the  ^cubator  for  a  day  it  wa9  found  that  the  Tims  expoied  to 
the  disinfectant  for  li,  8,  7, 10  and  dO  minutes  had  been  destroyed*  the  tubes  remm- 
ing  permanently  clear.  The  others  contained  pure  cultures  of  the  hog-cholen 
bacterium. 

The  bacterium  may  be  thus  killed  by  solutions  of  mercuric  chlo- 
ride, which  do  not  destroy  spores.  Koch  found  that  anthrax  spores 
may  remain  in  solutions  of  1 :  50000  for  over  60  minutes  without  losing 
their  capacity  for  germinating.  That  all  of  the  germs  were  not  de- 
stroyed in  the  above  experiment  does  not  weaken  the  conclusion. 
They  were  undoubtedly  incrusted  with  blood  and  cellular  elements, 
BO  that  the  disinfectant  could  not  exert  its  full  power  directly  upon 
them.  Koch,  on  the  other  hand,  used  spores  from  cultures  only. 
The  experiment  demonstrates  the  absence  of  any  resistant  spore  st^it^ 
in  the  tissues  of  tjie  animal,  hut  points  out  the  necessity  of  consider- 
ably increasing  the  strength  of  disinfectant  solutions  in  endeavoring 
to  destroy  the  oacteria  in  nature,  inasmuch  as  we  have  to  deal  with 
other  things  besides  the  germs  themselves,  which  neutralize  much 
of  the  disinfecting  power. 

Is  there  any  resistant  spore  state  in  the  life-history  of  the  bacte- 
rium of  hog-choleraf 

Stained  in  dilute  solutions  of  aniline  colons  the  bacterium  from 
the  tissues  of  animals  which  have  succumbed  to  the  disease  stains  in 
such  a  way  as  to  leave  the  impression  that  it  contains  an  endospore. 
A  narrow  band  of  stained  substance  bounds  an  oval  pale  body,  which 
is  but  slightly  tinged.  It  appe^irs  that  a  rather  resistant  envelope 
prevents  the  coloring  matter  from  passing  readily  ^nd  quickly  into 
the  interior  of  the  bacterium. 

If  a  drop  from  a  recent  liquid  culture  be  suspended  from  the  lower 
surface  of  a  cover-glass  and  examined  in  a  glass  coll  with  a  homoge- 
neous immersion  objective  and  small  diaphragm,  the  following  ap- 
pearances are  worthy  of  record:  The  bacteria  in  the  center  or  the 
drop  of  culture  fluid  are  in  very  active  motion  and  quite  small.  If 
the  periphery  of  the  drop  be  examined  there  will  be  found  a  de^se 
layer  of  bacteria  caught  there  by  the  slow  desiccation  and  coiise- 
cjuent  contraction  of  the  drop.  Tliese,  some  of  which  are  still  mov- 
ing slowly,  are  larger  than  tne  forms  in  the  center  of  the  drop.  As 
the  drying  proceeds  and  the  film  of  water  becomes  thin  the  bacteria 
ai)i^ear  to  be  made  up  of  a  distinct  dark  border  surroundinff  an  almost 
transparent  body.  In  most  forms  there  is  a  slightly  thicker  border 
at  tlie  ends  than  at  the  sides  of  the  phort  rod-like  bodies.  When 
stained  slightly  this  b6rder  takes  the  stain  well,  while  the  bodj^  of 
the  rod  remains  pale.  The  fact  that  the  structural  and  color  pict- 
ures correspond  is  strong  evidence  that  the  microbe  possesses  9 
rather  dense  membrane,  which  in  optical  section  is  ^een  as  a  narrow 
diirk  border. 

The  form  and  size  of  the  bacteria  under  consideration  depend  upon 
the  culture  medium  and  upon  the  age  of  the  culture.  The  appear- 
ance which  they  present  in  the  animal  tissues  is  vez*y  closely  simu- 
lated in  liquid  media,  more  esi:)ecially  beef  infusions  with  peptone. 
When  grown  on  gelatine  or  potato  the  appearance  just  described 
cannot  as  a  rule  be  made  out,  as  the  bacteria  are  apt  to  be  smaller, 

The  foregoing  facts  incline  us  to  believe  that  we  have  no  true  apore 
gtate  to  deal  with  in  this  microbe,  hut  perhaps  a  membrane,  which  is 
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more  or  less  resistant,  aooording  to  circumstances,  and  which  is  more 
resistant  in  the  animal  tisBuea  than  in  cultures. 

Microscopical  characters,  however,  are  now  and  then  misleading, 
unless  we  interpret  them  by  physiological  experiments.  Judging 
from  what  has  hitherto  been  considered  properties  of  bacterial  spores, 
the  microbe  of  hog-onolera  cannot  lay  any  claim  to  the  production 
of  true  endogenous  spores.  Their  absence  is  determined  by  results 
of  experiments  recorded  in  the  preceding  pages :  1.  The  thermal 
death-point  of  the  bacterium  at  58  0.  An  exposure  to  this  tempera^ 
ture  for  15  to  80  minutes  destroys  not  only  the  vitality  of  cultures  of 
all  ages,  but  also  the  dried  germ  in  the  tissues  of  the  infected  animal. 
A  momentary  exposure  to  boiling  water  is  equally  efficacious.  8. 
The  bacteria  are  destroyed  by  disinfectants  in  solutions  which  are 
incapable  of  destroying  spores.  3.  They  are  killed  by  simple  drying 
far  more  quickly  than  are  spores^  at  the  same  time  their  resistance  to 
drying  is  much  greater  than  might  be  expected  under  the  circum- 
stances. In  the  experiments  recorded  some  dried  bacteria  in  spleen 
pulp  were  killed  in  less  than  a  month;  others  resisted  forty ^nine  days. 
We  may  put  the  limit,  which  is  very  much  less  for  dried  cultures,  be* 
tween  one  and  two  months,  It  is  this  continued  vitality  in  the  dried 
state  that  suggests  the  existence  of  a  membrane  whicn  is  more  re* 
sistant  than  that  possessed  by  the  great  majority  of  bacteria  in  their 
vegetative  state.  This  difference  between  bacteria  in  the  vegetative 
an  the  spore  state  is  illustrated  by  the  anthrax  bacillus.  In  cultures 
the  bacilli  are  killed  by  drying  in  five  or  six  days;  thei  spores,  under 
the  same  condition,  retain  their  virulence  for  years, 

All  the  facts  brought  out  by  the  study  of  this  bacterium  lead  to  the 
conclusion  that  a  distinct  spore  state,  so  called,  does  not  appear  either 
within  the  animal  body  or  in  nature,  * 

Observations  on  the  pathogenic  properties  of  tJis  haoterium  of 

nog-cholera. 

In  addition  to  the  foregoing  experiments  on  the  general  biological 
characters  of  the  bacterium  of  hog-cholera,  a  few  additional  obser- 
vations were  made  upon  its  pathogenic  activity,  with  a  view  to  deter- 
mine n^ore  precisely  the  mode  of  infection. 

Orotvth  in  vacuo, — It  seemed  desirable  to  learn  the  extent  to  which 
the  bacterium  was  capable  of  multiplying  with  a  minimum  supply  of 
oxygen.     The  following  simple  experiment  was  tried: 

An  elongated  glafis  bulb  of  about  15«<^  capacity,  terminating  in  a  narrow  tube 
about  10«™  long,  and  containing  about  5"  of  beef -infusion  peptone,  was  inoculated 
from  a  pure  culture.  The  air  was  then  exhausted  by  an  air-pump  for  fifteen  min- 
utes, while  the  bulb  waa  kept  immersed  in  a  water  bath  at  a  temperatmre  of  38°  C. 
It  was  finally  sealed  in  the  name  and  placed  in  the  incubator,  The  results  of  three 
separate  experiments  were  practically  the  same.  In  the  bulbs  the  culture  U(\md  was 
turbid  on  the  following  day.  This  tiirbidity  increased  but  slightly,  and  withm  tlu*ee 
or  four  days  growth  had  evidently  ceased.  Four  other  microbes,  two  of  whioh  were 
found  in  the  exudates  of  swine-plague  baoillus  Intent  described  in  the  Becond  An- 
nual Report  of  the  Bureau,  a  microcooous,  bacillus  atubtiHs,  and  a  microbe  producing 
septics^mia  in  rabbits,  were  treated  in  the  same  way.  None  of  the  tubes  became 
turbid,  When,  after  three  or  four  days,  the  bulbs  were  opened  and  filtered  and  air 
allowed  to  enter,  the  liquids  became  turbid  within  twenty^four  hours,  the  charac- 
teristic pigment  of  the  bacillus  luteus  appearing  a  few  days  after. 

*  There  is  no  reason  why  the  bacterium  in  the  body  of  animals  may  not  be  in  an 
arthro-sporous  state,  according  to  the  classification  of  de  Bary.  Tlie  name  is  of  little 
account  as  long  as  we  define  the  properties  belonging  to  a  given  state, 
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The  bacterium  of  hoe-cholera  has  therefore  the  power  of  mnltiph- 
ing  in  what  is  practically  a  vacuum^  but  this  power  is  limited.  Tne 
other  microbes  failed  to  show  anjr  signs  of  growth  whatever.  They 
were  purely  aerobic.  The  bacterium  of  hog-cholera  may  therefore 
be  regardea  as  holding  a  place  midway  between  those  microbes  which 
seem  to  thrive  better  without  air — ^anaerobic — and  those  that  fail  to 
grow  without  it. 

That  no  spores  were  found  in  these  bulbs  may  be  inferred  from  the 
following  experiment:  One  of  the  tubes  kept  sealed  for  a  month  was 
opened  and  a  number  of  culture  tubes  inoculated  therefrom.  They 
were  then  exposed  to  a  temperature  of  68"^  C.  for  15,  20,  25,  and  30 
minutes.  An  remained  sterile.  One,  inoculated  without  being 
subsequently  heated,  was  turbid  with  the  specific  bacterium  next  day, 
indicating  *tnat  it  was  still  alive  in  the  bulb  when  the  latter  was 
opened. 

MODES  OF  INFECTION. 

(a)  By  way  of  the  digestive  tract. — In  at  least  90  per  cent,  of 
Bwme  a  very  severe  form  of  hog-cholera  may  be  induced  by  feed- 
ing to  tiiem  the  viscera  of  animals  which  have  died  of  the  disease. 
The  lesions  produced  are  exceedingly  severe.  The  mucous  membrane 
of  the  large  intestine  is  extensivefy  ulcerated  or  completely  necrosed. 
In  animals  which  have  contracted  the  disease  in  the  ordinary  way  in 
infected  pens  the  ulceration  of  the  large  intestine,  at  times  verv  se- 
vere, usually  stops  abruptly  at  the  ileo-ccecal  valve.  When  this  is 
slit  up,  the  mucosa  belonging  to  the  small  intestine  up  to  the  free 
border  of  the  valve  is  in  the  great  marjority  of  cases  normal,  while  the 
mucosa  of  that  surface  of  the  valve  racing  the  csecum  may  be  exten- 
sively ulcerated.  In  many  animals  fed  with  infectious  matter  the 
tdceration  involves  the  entire  ileum.  This  is  well  illustrated  by  the 
following  cases: 

^  January  8, 1886.^Fig  No.  165  wad  fed  with  the  visoera  of  two  pigs  which  had  died 
of  hog-cholera.  It  was  found  dead  January  26,  after  manifesting  no  marked  symp- 
toms of  disease  except  a  tendency  to  lie  quietly  in  its  pen.  On  examination  the  sal- 
cutaneous  fat  was  found  diffusely  reddened.  There  was  a  slight  peritonitis,  indkated 
by  a  considerable  quantity  of  straw-colored  effusion  and  some  nbrinous  stringy  de- 
posits. There  were  also  a  few  local  excrescences  on  the  smaU  intestdne,  due  to  the 
irritation  of  echinorhynchi.  Spleen  somewhat  enlarged;  on  its  surface  a  few 
bright  red  punctif  orm  elevations.  Right  heart  distended  with  a  clot.  Local  hepa- 
tizations in  lungs,  probably  caused  by  lung  worms,  which  were  very  numeroos. 
Stomach  but  slightly  reddened.  A  number  of  ulcers  in  the  duodenum,  the  mucosa 
of  which  was  reddened.  The  mucosa  of  the  ileum  for  1^  feet  from  valve  was  com- 
pletely necrosed,  the  walls  thickened,  and  the  serosa  of  this  portion  dotted  with  eo- 
chymoses.  Bevond  this  portion,  near  the  jejunum,  there  were  scattered  ulcera- 
tions on  a  deeply  congested  membrane  for  6  or  7  feet.  The  entire  length  of  the 
large  intestine  was  covered  with  dirty  yellowish  ulcerations  varying  in  diameter 
from  a  pin*s  head  to  nearly  an  inch.  The  mucosa  itself  was  very  deeply  coDRested 
in  the  csdcum  and  colon  onlv  and  the  walls  much  thickened.  Ascandes  and  edtf- 
norhynchi  numerous  in  small  intestines.  The  liver  attached  to  diaphragm  in  several 
places  by  whitish  exudate. 

A  tube  of  meat  infusion  with  peptone  inoculated  from  the  spleen  of  this  animal 
was  found  to  be  a  pure  culture  of  the  motile  bacterium  of  hog-cholera.  line 
cultures  on  ^latine  plates  confirmed  the  microscopic  examination.  A  tube  of  nu- 
tritive gelatme  inoculated  from  the  spleen  at  the  same  time  contained  in  each  needle 

:  track,  several  days  later,  from  10  to  15  colonies  of  the  same  bacterium.    Two  corer- 

glass  preparations  revealed  no  bacteria.  This  fact,  combined  with  the  small  nam- 
er  of  colonies  in  the  tube  culture,  gave  evidence  of  tiie  small  number  of  germs  in 
the  spleen  tissue.  Inoculations  on  mice  and  guinea-pigs  gave  substantially  the 
same  results  as  those  obtained  last  year. 

No.  159  was  fed  with  the  viscera  of  No.  165  on  January  38.  February  5,  itB 
eyes  were  sore  and  ueaxly  c\oad^\  \ti  -^^a  c^t^  weali^    It  died  on  the  following  daj, 
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Qly  eight  days  after  infection.  The  skin  on  abdomen  was  reddened  In  patches; 
le  subcutaneous  tissue  diffusely.  The  superficial  inguinals,  as  well  as  the  glands 
I  the  abdomen,  were  deeply  congested,  the  cortex  more  especially.  Those  of  the 
lorax  w^ere  nearly  paXe.  llie  spleen  was  dotted  with  a  few  punctiform  elevations, 
(eneath  the  epicardinm  and  endocardium  of  both  auricles  and  the  endocardium  of 
ae  left  ventricle  were  extensive  patches  of  extravasated  blood.  Kidneys  enlarged 
nd  congested  throughout.  The  lesions  of  the  ileum,  csBCum,  and  colon  in  this  ani- 
lal  were  quite  as  extensive  as  those  of  the  case  iust  described;  there  were  no  ulcers 
1  the  rectum,  however.  Those  of  the  colon  had  black  centers,  pointing  to  a  recent 
rij^in  from  blood  extravasations  on  the  surface  of  the  mucous  membrane. 

In  the  spleen  of  this  case  the  characteristic  bacteria  of  hog-cholera  were  exoeed- 
ngly  numerous,  as  determined  by  cover-glass  preparations.  Two  liquid  cultures 
>roved  pure  when  tested  on  gelatine  plates.  In  the  needle  tracks  of  a  tube  culture 
a  gelatine  innumerable  colonies  appeared  in  a  few  days*  Inoculations  from  sub- 
equent  culttu*e8  proved  equally  positive. 

Fig  No.  156  was  fed  with  the  viscera  of  No.  159  February  18,  and,  after  manifest- 
ng  the  usual  symptoms  of  hog-cholera,  died  February  25,  seven  days  after  feed- 
ng.  Among  the  marked  lesions  produced  by  the  disease  was  a  complete  necrosis 
►f  the  upper  two-thirds  of  the  colon,  with  scattered  ulcers  along  the  lower  third. 
Vbout  an  eighth  of  a  foot  of  the  lower  portion  of  the  small  intestine,  beginning  at 
he  valve,  was  necrosed,  without  manifesting  distinct  ulceration,  for  which  the  pe- 
iod  of  disease  was  evidently  too  brief.  In  the  spleen  there  were  numerous  small 
grayish  spots,  probably  centers  of  necrosis,  as  they  showed  no  longer  cell  structure 
vhen  crushed  on  a  slide  and  stained.  Hie  fundus  of  the  stomach  was  also  deeply 
ingested. 

The  spleen,  to  which  organ  the  microscopic  examination  was  limited,  contained 
he  characteristic  oval  baSeria,  as  shown  by  cover-glass  preparations.  Three  liquid 
cultures  made  from  the  same  organ  were  found  to  be  pure  cultures  of  the  same 
nicrobe  when  tested  by  Une  cultures.  A  tube  culture  in  gelatine  developed  in  each 
leedle  track  numerous  non-liquefying  colonies. 

In  these  animals  the  mode  of  introduction  of  the  vims  determined  ' 
:he  seat  of  the  severest  lesions.  It  is  probable  that  the  food  passes 
jnite  rapidly  through  the  small  intestine;  that  in  the  stomach  the 
iction  ot  the  bacteria  is  more  or  less  limited,  because  they  have  not 
mflBcient  time  to  multiply,  and  probably  because  hindered  by  the 
%cid  condition  of  the  organ,  though  they  will  multiplv  with  consid- 
3rable  vigor  in  slightly  acid  solutions.  The  prolonged  stay  of  the  food 
In  the  large  intestine  permits  multiplication,  and  thereby  causes  the 
&rst  and  severest  lesions  to  appear  nere.  When  these  have  become 
7ery  extensive,  so  as  to  paralyze  the  action  of  the  large  intestine,  the 
ileum  becomes  involvea  in  a  similar  manner,  possibly  by  a  partial 
stoppage  of  the  infectious  matter  in  this  portion  of  the  intestine. 
This  view  is  supported  by  the  evidence  of  the  above  and  other  post 
mortem  examinations  in  which  the  disease  was  produced  by  feecung. 

This  mode  of  infection  by  feeding  viscera  was  used  to  keep  up  the 
disease  at  the  experimental  station,  as  simple  infection  in  pens  could 
not  always  be  relied  upon  in  furnishing  cases  for  investigation. 
These  few  cases  might  therefore  be  supplemented  by  many  others  to 
show  the  ease  with  which  infection  may  take  place  in  this  way. 

In  general  two  types  of  disease  appear.  In  one  the  lesions  are 
limitea  quite  exclusively  to  the  ahmentary  tract,  involving  the 
stomach,  the  large  intestme,  and  often  the  ileum,  less  frequently  the 
jejunum.  There  may  be  complete  necrosis  of  the  mucosa  in  the  colon 
and  ileum,  with  intense  redaening  of  the  fundus  of  the  stomach. 
The  internal  organs  are  but  slightly  affected.  There  are  few  or  no 
hemorrhages,  and  the  bacterium  is  very  scarce  in  the  spleen  and 
5ther  organs,  so  that  its  presence  is  only  determinable  by  culture. 

In  the  other  type  the  extensive  local  lesions  are  replaced  by  hem- 
orrhagic lesions  of  the  internal  organs,  involving  the  spleen,  kidneys, 
lymphatic  glands,  lungs,  and  serous  membranes  generally.  Besides 
these,  the  mucous  membrane  of  the  stomach  and  intestizMa  xntt;  \^ 
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congested,  and  extensive  hemorrhages  into  the  submncous  tissue,  otta 
into  the  lumen  of  the  digestive  tube,  take  place.  These  lesions  have 
been  described  somewhat  in  detail  in  the  last  report.  The  spleen  and 
blood  are  found  to  contain  a  large  number  of  the  hog-cholera  bac- 
teria. 

Both  types  of  the  disease  produced  by  feeding  lead  to  a  speedy  termi- 
nation by  death  in  from  six  days  to  two  weeks.  ^  The  difference  above 
given  may  perhaps  be  referred  to  a  difference  in  the  virulence  of  the 
bacteria.  .  In  the  type  first  described  the  bacteria  may  be  less  adapted 
to  a  parasitic  life.  Their  poisonous  effects  are  exerted  locally  in  de- 
stroying the  mucous  membrane.  In  the  second  type  the  bacteria  are 
capable  of  entering  the  blood,  to  be  distributed  to  all  the  organs  where 
the  hemorrhagic  lesions  are  caused  by  their  growth. 

(6)  Feeding  pure  cultures  of  the  bacterium  of  hog-cholera.^ln 
the  preceding  report  (p.  207)  two  very  severe  cases  of  hog-cholera 
are  reported  as  having  been  produced  by  the  feeding  of  pure  liquid 
cultures.  These  positive  results  are  not  always  obtained^  as  some  of 
the  following  experiments  indicate: 

Pigs  Nos.  155  and  156  were  fed  February  8.  1886,  with  900««  of  a  beef-infitfion 
peptone  culture  derived  from  a  mouse  which  had  succumbed  to  inoculation.  The 
ammals  remained  weU.  Pig  No.  155  was  fed  February  1  with  KXK*  of  liquid  colt 
ure«  of  the  bact<arium  of  hog-oholera  without  manif esting  any  tymptoma  ot  dketm 

The  rapidly  fatal  effect  from  the  ingestion  of  the  viscera  of  swine 
containing  the  specific  bacterium  may  be  harmonized  with  the  Ttepr 
tive  results  above  recorded  when  we  consider  the  different  condition 
of  the  bacterium  in  the  liquid  cultures  and  in  the  infectious  viscera. 
In  the  latter  case  the  bacteria  are  enveloped  by  coimective  and  cel- 
lular tissue,  which  protect  them  from  the  destructive  effect  of  gastric 
digestion,  so  that  tney  are  carried  into  the  intestine  where  the  path- 
olo^cal  lesions  are  first  manifested.  In  culture  fluids  the  bacteria 
are  in  the  most  vulnerable  state,  and  are  easilv  acces9ible  to  the  ac- 
tion of  the  gastric  iuice,  which  very  probably  aoes  not  permit  any  to 
pass  alive  into  the  duodenum. 

That  the  condition  of  the  stomach  is  a  very  important  factor  in  the 
production  of  th©  disease  when  the  virus  has  entered  it  seems  a  very 
reasonable  assumption.  If  the  virus  reaches  the  empty  stomacn 
coated  with  an  alkaline  mucus  it  is  more  likelv  to  multiply  and  reach 
the  duodenum  than  when  the  stomach  is  filled  with  food  which  is 
being  actively  digested.  In  order  to  test  this  assumption  the  follow- 
ing experiment  was  tried: 

December  IS.-^-Three  pigs  were  fed  each  with  800<^  of  beef  infusion  in  which  the 
bacterium  of  hog-cholera  had  been  multiplying  for  three  days  at  a  temperatoreof 
90**  to  95**  F.  The  beef  infusion  had  been  neutralized,  and  sterilixed  in  two  flasks, 
and  the  cultures,  when  examined  before  the  experiments,  were  found  to  contain  the 
motUe  bacterium  only. 

The  pigs  were  prepared  for  the  feeding  as  follows:  No.  848  received  no  food  for 
over  twenty-four  hours.  A  S  per  cent,  solution  of  sodium  carbonate  in  beef  in- 
fusion was  then  given  to  increase  the  alk^inity  of  the  stomach.  Of  this  abcmt  1 
liter  was  consumed.  It  was  then  fed  with  30(K'  of  culture  liquid  mixed  with  beef- 
broth  to  make  1  liter.  No.  860  was  starved  in  the  same  way,  out  received  no  alkali 
before  consuming  the  culture.  No.  842  was  not  deprived  of  food  before  eating  the 
culture. 

The  result  confirmed  our  anticipations.  No.  848  showed  fidgna  of  disease  in  two 
days.  On  the  third  it  was  unable  to  rise,  and  died  on  the  same  day.  The  post 
mortem  examination  showed  a  considerable  congestion  of  the  mucous  membrane  of 
the  duodenum  and  Jejunum^  well  as  of  the  large  intestine.  The  fundus  of  stomach 
affected  in  the  same  way.  The  liver  was  gorged  with  blood,  as  weU  as  the  portal 
ijystem.    There  war«  no  maxkodlwions  of  thA  other  visotfa*    That  the  hogKS&lera 
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bcicterium  had  algo  enterea  the  blood  was  shown  by  two  pure  culikures  in  beef  in- 
fosion  obtained  from  the  spleen.  A  gelatine  culture  from  the  liver  contained  about 
6  or  7  colonies. 

No.  850  was  a  more  typical  case,  and  demonstrated  the  severe  local  effects  of  the 
bacterium  much  better,  since  the  animal  lived  longer.  It  ate  fairlv  well  until  the 
fourth  day,  when  its  appetite  gave  way  and  diarrhea  set  in*  From  this  time  it  grew 
weak  and  thin,  being  scarcely  able  to  walk.  It  died  on  the  tenth  day  after  feeaing. 
The  lesions  of  the  aUmentary  tract  were  exceedingly  grave.  Beginning  with  the 
stomach,  the  mucous  membrane  was  dotted  with  closely  set  elevated  masses  as  large 
as  split  peas,  and  larger  patches  of  a  whitish  viscid  substance,  made  up  entirely  of 
cellular  elements  (diphtheritic?).  When  removed,  a  raw  depressed  surface  was  ex- 
posed. The  membrane  itself  was  pale.  Besides  a  general  injection  of  the  iliem, 
I^ever's  patches  were  more  deeply  congested,  and  the  uppermost  covered  with  a  thin 
yellowisn  film,  not  removable,  and  most  likely  dead  epitnelium.  In  the  caBcum  and 
colon  the  mucosa  was  super flciallv  necrosed,  and  converted  into  a  continuous  layer 
of  a  dirty  whitish  mass  about  1^  thick.  The  walls  of  the  intestine  were  greatly 
thickened  and  very  friable. 

Microscopic  sections  showed  an  extensive  cellular  infiltration  of  the  submucous  con- 
nective tissue  which  had  separated  the  masses  of  fat  cells,  concealed  the  connective 
tissue  fibers,  and  caused  a  great  thickening  of  the  entire  layer.  The  mucosa  itself 
was  greatly  altered.  The  surface  was  necrossed  and  converted  into  an  amorphous 
mass.  In  some  places  the  necrosis  involved  the  entire  depth  of  the  crypts  oi  Lie- 
berkfihn,  a  series  of  stritie  indicating  their  former  existence.  Those  whose  epithelium 
still  remained  were  plugged  with  a  cylindrical  mass,  fillea  with  broken-down  nuclei. 
The  bacteria  had  exerted  their  poisonous  effects  from  the  surface  of  tlie  mucosa  to- 
wards the  depths,  destroying  the  sinf ace  epithelium  and  glandular  structures  and 
involving  secondarily  the  submucous  layer.  Near  the  recnim  this  continuous  mass 
of  dead  tissue  was  replaced  by  isolated  ulcers  embedded  in  an  intensely  reddened  mu- 
cosa. Plate  II,  taken  from  another  case,  illustrates  well  the  superficial  death  of  the 
mucosa.  The  ileo-caecal  valve  was  much  swollen,  but  the  necrosis  did  not  extend 
into  the  ileum,  although  there  were  a  few  ulcers  near  the  valve,  and  the  epithelium 
had  a  pale,  lusterless  aspecti  as  if  dead.  The  liver  was  filled  with  blood,  which 
readily  clotted  as  it  flowed  from  the  cut  surface.  Spleen  congested  and  but  slightlv 
enlarged.  Lungs  hemostatic.  The  lymphatic  glands  in  general  not  much  affected. 
Two  liquid  cultures  from  the  blood  were  turbid  next  day,  and  oontcuned  the  hog- 
cholera  bacterium  only.  In  a  gelatine  tube  culture  from  the  liver  about  a  dozen 
oolonies  developed  in  each  needle  track. 

No.  342,  which  was  fed  with  the  same  quantity  of  culture  liquid  but  was  not  de- 
prived of  food  previously,  was  somewhat  ill  on  the  following  day.  It  recovered, 
nowever,  and  continued  apparently  well  for  several  weeks.  It  began  thereupon  to 
grow  thin  and  weak.  On  Januarv  26  it  was  no  longer  able  to  rise,  and  was  there- 
lore  killed  for  examination,  in  order  to  conclude  the  experiment.  On  opening  the 
abdominal  cavity  it  was  at  once  perceived  that  the  animal  had  been  suffering  from 
a  very  Intense  disease  of  the  largo  intestine,  a  portion  of  which  was  firmly  attached  to 
the  bladder.  "When  dissected  out  and  slit  open,  the  mucous  membrane  of  the  csecum 
and  colon  was  found  replaced  by  a  brownish  friable  layer  of  necrosed  tissue.  The 
wall  of  the  intestine  was  infiltrated  to  such  an  extent  that,  it  was  nearly  J  inch 
thick,  and  so  degenerated  that  the  forceps  easily  tore  through  it.  The  thickness  of 
the  w^alls  prevented  the  intestine  from  collapsing  after  it  was  opened.  Its  only  con- 
tents was  a  brownish  liquid  mass.  The  glands  of  the  meso-cwon  were  very  large, 
some  like  horse-chestnuts.  On  section  tlie  entire  tissue  was  very  pale,  almost 
white.  The  spleen  was  somewhat  enlarged;  the  malpighlan  corpuscles  imusually 
large  and  prominent  on  section.  Lungs  and  heart  nonml;  kidneys  deeply  reddenea 
throughout  on  section. 

This  case  is  very  interesting  in  completing  the  information  gained  by  this  feeding 
experiment.  No.  348,  which  had  been  fed  with  sodium  carbonate  besides  being  de- 
prived of  food,  died  three  days  after  the  ingestion  of  the  culture.  No.  850,  which 
was  simply  starved,  died  ten  days  thereafter,  while  No.  842,  which  ate  the  culture 
without  oeing  previously  starved,  was  dying  on  the  thirty-fourth  day. 

These  results  show  how  easily  infection  may  occur  hy  way  of  the 
digestive  system,  provided  the  destructive  action  of  gastric  oiffestion 
be  prevented,  as  was  done  by  starving  and  by  the  use  of  an  alkaline 
carbonate. 

They  also  indicate  how  purely  local  this  destructive  action  may  be. 
Gelatine  cultures  from  these  animals  showed  that  the  internal  organs 
contained  but  very  few  bacteria.    So  few  were  they  in  fact  that  tiie 
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microscope  alone  could  not  have  demonstrated  their  presence,  as  they 
could  not  be  found  on  cover-glass  preparations. 

Other  successful  experiments  by  feeding  pure  cultures  will  be 
given  in  connection  with  a  description  of  the  Dacterium  from  differ- 
ent parts  of  the  country. 

(c)  Subcutaneous  inoculation  with  pure  cultures. — The  least  suc- 
cessful method  of  producing  the  disease  is  the  subcutaneous  inocula- 
tion of  pure  cultures.  In  the  report  for  1885  at  least  three  out  of  four 
inoculations  produced  a  rapidly  fatal  form  of  the  disease.  In  the 
numerous  experiments  to  be  described  later,  in  which  pigs  were  in- 
oculated with  cultures  to  determine  whether  any  future  protection 
was  thereby  granted,  only  five  died  from  the  inoculation.  In  these 
experiments  two  sulx^utaneous  injections  were  practiced,  a  small 
Quantity  being  followed  bv  a  larger  quantity  of  culture  liquid.  The 
deaths  occurred  from  the  first  injection  when  this  was  made  compara- 
tively large;  the  second  dose,  which  was  usually  quite  large,  was 
borne  without  any  ill  effects. 

These  suocessfal  inocnlationB,  reported  in  eoetenso  in  another  section,  are  briefly  as 
follows:  No.  239,  inoculated  April  27  with  ^^^  culture  liquid,  died  May  2,  only  six  days 
after  inoculation.  Hemorrhage  condition  of  vital  organs.  Thoup^h  seven  othen 
were  treated  in  the  same  way  none  took  sick.  It  may  be  that  in  this  individual  the 
needle  entered  a  superficial  vein,  and  in  this  way  introduced  the  virus  directly 
into  the  blood. 

Nos.  204  and  212,  inoculated  April  12  with  li««  culture  liquid,  died  eleven  and  seTen 
days  after  inoculation,  respectively.  In  the  former  the  mucosa  of  large  intestise 
was  entirely  necrosed.    In  the  latter  ulceration  was  just  beginning. 

Nos.  20S  and  209,  inoculated  at  the  same  time  with  1*«  of  the  same  culture,  died 
fifteen  and  six  days  after  inoculation  respectively.  Numerous  extensive  ulcers  in 
the  large  intestine  of  208.  Li  209  general  congestion  and  extravasation  alone  di- 
gestive tract  and  in  internal  organs.  With  each  pair  two  others  had  been  inoculated 
without  any  untoward  results. 

The  local  swelling  at  the  i)oint  of  inoculation  is  usuall^r  propor- 
tionate to  the  quantity  of  culture  fluid  injected.  The  following  cases 
show  how  large  quantities  may  be  borne  without  inducing  the  disease: 

Nos.  116  and  154  were  inoculated  February  8 1^  the  subcutaneous  injecticm  of  8^** 
of  the  second  culture  from  the  spleen  of  No.  165  in  beef -infusion  peptone,  one-half 
beinj^  injected  into  each  thigh.  A  very  large  swelling  appeared  at  tne  seat  of  inoc- 
ulation in  No.  154,  causing  considerable  lameness.  March  4  this  animal  was  killed, 
although  evidently  not  diseased.  The  inoculation  tumor  was  over  1  inch  Ions  andi 
inch  thick;  finn,  yeUowish-white,  developed  in  the  loose  connective,  and  only 
loosely  attached  to  skin  and  subjacent  mucular  tissue.  There  was  considerable  seram 
in  the  abdominal  cavity,  and  the  spleen  was  somewhat  enlarged.  In  the  fatty  tissue 
lining  the  dorsal  wall  of  the  abdominal  cavity  numerous  worms  were  found  (jS^^to- 
stoma  pinguicola),  occupying  tunneled  spaces  in  the  fibro-adipose  mass.  No  indi- 
cations of  hog-cholera.    No.  116  was  not  affected. 

No.  181  was  inoculated  February  18  with  7*^  of  the  second  liquid  culture  from  the 
spleen  of  pig  No.  159.  Within  a  few  days  the  animal  became  tame,  but  this  passed 
away.  At  the  seat  of  inoculation  large  tumors  had  developed,  no  doubt  causing 
the  stiffness  of  the  hind  limbs.  This  animal  was  killed  March  4.  At  each  point  oi 
inoculation  were  found  firm  fibrous  masses,  from  2  to  8  square  inches  in  extent  and 
nearly  an  inch  thick.  No  suppuration.  Hiere  were  no  lesions  pointing  directly  to 
hog-cholera.  There  was,  however,  a  considerable  quantity  of  pale  serum  in  the 
abdominal  cavity.  Spleen  enlarged;  cortex  of  kidneys  dull,  thickened;  lymphatic 
glands  of  large  mtestme  somewhat  prominent,  but  pale. 

These  animals  may  have  suffered  from  the  absorption  of  ptomaines  from  the  place 
of  inoculation,  but  dissemination  of  the  bacteria  through  the  internal  organs  evi- 
dently did  not  take  place  to  any  extent. 

The  failure  to  produce  the  disease  in  even  a  small  proportion  of 
animals  by  the  injection  of  liquid  cultures  raised  the  question  whether 
the  oultiyation  in  itself  did  not  attenuate  the  bacteria.    Consequently 


BUREAU  OP  ANIMAL  INDUSTRY.  617 

two  experiments  were  made  by  inoculating  with  blood  directly.  Num- 
erous gelatine  cultures  of  heart's  blood  nad  demonstrated  the  very 
small  number  of  bacteria  compared  with  the  number  present  in  the 
spleen. 

}teniber  10. — A  pig  dying  with  the  disease  was  killed,  the  heart  carefully  ex- 
1,  and  the  blood  drawn  with  a  disinfected  hypodermic  syringe.  Nos.  829  and 
received  subcutaneously  &*^  each,  one  half  in  each  thigh.  I^o.  829  in  a  few 
days  lost  its  appetite,  became  weak  and  stupid.  Found  dead  October  5.  Slight 
local  swelling  at  the  points  of  inoculation;  superficial  inguinals  greatly  enlarged; 
hypostatic  congestion  of  limgs;  complete  necrosis  of  mucous  membrane  in  csecimi; 
large  scattered  ulcers  in  colon,  showing  as  whitish  patches  on  serous  surface  and 
encircled  by  a  crown  of  enlarged  blood  vessels;  bacteria  in  spleen. 

No.  883,  slightly  ill  for  a  time;  fully  recovered.  Died  December  2  with  no  other 
lesions  than  engorgement  of  liver.    No  signs  of  former  ulceration. 

A  second  experiment  was  made  in  the  same  way: 

October  18. — Nob.  824  and  825  inoculated  as  in  the  preceding  e:n>eriment,  10^  of 
blood  being  used  for  each  animal.  No.  824  was  found  dead  November  1,  after  being 
off  feed  for  a  time.  Deeply  reddened  skin  over  caudal  half  of  abdomen;  extremely 
large  and  serously  infiltrated  superficial  l]piphatics;  on  section,  hemorrhagic  points. 
At  point  of  inoculation  the  connective  tissue  is  infiltrated;  60««  to  75*«  clear  amber 
serum  in  abdominal  cavity;  papillsd  of  kidney  deeply  reddened;  slight  congestion, 
but  no  ulceration  in  large  intestine;  lymphatics  in  general  moderate^  tumefied  and 
congested. 

No.  825  found  dead  October  29.  Reddenine  of  skin  as  in  824;  extravasation  in 
connective  tissue;  spleen  greatly  enlarged,  purpfish;  lymphatiGS  of  thorax  and  abdo- 
men purplish,  enlarged;  peteohisB  on  section  of  kidney  and  in  pelvis,  also  over  en- 
tire surface  of  epicardium;  lung  tissue  mottled  both  on  surface  and  on  section  with 
purple  spots,  due  to  blood  extravasation  into  fdveoli,  so  that  it  scarcely  fioats.  Mu- 
cous ana  serous  surface  of  small  intestine  dotted  with  petechise;  small  hemorrhages 
on  the  surface  of  the  mucous  membrane  and  into  the  submucous  tissue  of  the  caecum 
and  upper  colon.    Ulceration  beginning. 

These  results  are  more  positive  than  those  obtained  with  cultures, 
and  on  first  thought  we  may  be  inclined  to  attribute  them  to  a  greater 
virulence  of  the  germs  in  the  injected  blood.  This  view  needs  further 
confirmation,  however.  The  injected  blood  coagulating  in  the  con- 
nective tissue  contains  in  it  the  bacteria,  which  are  not  only  protected 
from  the  aggression  of  cellular  elements,  but  have  actually  a  store  of 
nourishment  upon  which  they  may  live  and  multiply.  No  such  ad- 
vantages are  presented  to  bacteria  suspended  in  liquids  which  are 
readily  absorbed,  leaving  them  to  the  mercy  of  the  tissues  surround- 
ing them.  The  local  reaction  in  the  above  animals  was  very  insig- 
nificant compared  with  that  produced  by  liauid  cultures.  In  order 
to  come  to  any  conclusion,  it  would  be  desirable  to  add  a  few  bacteria 
from  cultures  to  fresh  blood,  and  observe  the  relative  virulence  in  the 
way  indicated  above. 

Taking  the  foregoing  results  into  consideration,  the  alimentary 
canal  must  be  considerea  as  the  most  vulnerable  point  for  the  entrance 
of  the  bacterium  of  hog-cholera.  It  is  probably  the  chief,  if  not  the 
only,  entrance  of  the  virus  when  the  infection  takes  place  among  herds. 
The  occasional  occurrence  of  lung  lesions  as  extensive  hepatization 
in  advanced  cases  of  hog-cholera  suggested  to  Klein  the  name  of 
pneumo-enteritis.  In  the  many  cases  carefully  examined  at  the  exper- 
imental station  the  lung  lesion  did  not  appear  to  surpass  in  severity 
tl^ose  of  the  internal  viscera  and  the  lymphatic  system.  In  the  great 
majority  of  animals  lung- worms  were  usually  found  associated  with 
localized  atelectasis.  The  collapsed  portions  had  a  red  flesh  color. 
Many  cases  of  chronic  hog-cholera,  associated  with  extensive  ulcer- 
ation of  the  large  intestine,  had  normal  lunes.  On  the  other  hand, 
cases  of  a  very  acute  hemorrhagic  type,  produced  by  feeding  inf ec- 
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tious  material  or  by  subcutaneous  inoculation,  presented  throughout 
the  lung  tissue  small  hemorrhagic  foci  involving  several  contiguous 
lobules.  On  section  they  were  of  a  dark-red  color,  and  indicated 
extravasation  into  the  alveoli,  which  were  filled  up  with  coagulated 
blood.  These  foci  are  very  likely  caused  by  plugs  of  bacteria  grov- 
ing  in  the  capillaries,  producing  necrosis  of  their  walls  and  consequent 
extravasation.  Taking^  into  consideration  the  condition  of  the  re- 
maining viscera  in  sucn  cases,  it  is  highly  probable  that  the  foci  are 
not  primary,  but  secondary  in  character.  They  are  not  growths  of 
the  bacteria  introduced  by  the  inspired  air,  but  carried  there  by  the 
circulation,  the  original  place  of  entrance  being  the  alimentary  tract. 
These  centers  of  ^owth  may  gradually  spread  and  involve  the  entire 
lung  substance,  giving  rise  to  that  extensive  hepatization  occasionally 
found.  That  infection  may  arise  through  the  air  in  some  cases, 
especially  in  summer,  when  the  bacteria  are  dried  and  carried  away 
as  dust,  is  not  necessarily  excluded.  The  greater  activity  of  the  virus 
in  the  warm  seasons  cannot  be  entirely  due  to  its  dissemination  in 
this  manner,  since  drying  destroys  the  bacteria  of  this  disease  in  from 
one  to  two  months,  and  it  may  reduce  their  pathogenic  power  in  a 
much  briefer  time.  The  greater  diffusion  and  mortality  must  he 
p,ttributed  to  more  favorable  opportunities  for  the  bacteria  to  multi- 
ply outside  the  animal  body  in  streams  and  in  the  soil  on  animal  and 
vegetable  substances.  In  this  connection  it  might  be  well  to  record 
the  following  experiment: 

Two  pigs  placed  in  an  air-tiffht  box  were  subjeoted  to  the  spraj  of  an  atomixer 
contaimnff  10^*"  of  a  liquid  culture  of  the  hog-cnolera  bacterium  diluted  with  40^ 
of  difltillea  water.  Tlie  spray  was  directed  upon  the  faces  of  the  animals,  which  thej 
could  not  avoid,  owing  to  the  smaU  size  of  the  box.  They  were  removed  at  the  end 
of  thirty  minutes  and  placed  in  a  disinfected  pen.  After  a  few  days  they  seemed 
somewhat  duU,  but  both  recovered.  Several  months  after  one  of  them  died  of 
hog-cholera  on  being  fed  with  infecMous  materiaL  It  is  highly  probable  that  the 
bacteria  were  carried  into  the  limgs  at  the  time. 

In  view  of  the  fact  that  another  bacterium  has  been  recently  found 
associated  with  severe  lung:  lesions,  and  is  probably  the  cause,  it  be- 
comes necessary  to  re-examine  diseases  of  the  lungs,  whether  associated 
with  true  hog-oliolera  or  occurring  independently.  The  subject  i« 
fully  discussed  further  on. 

Cycles  of  virulence. — The  variation  in  the  severity  and  extent  of 
epidemics  of  infectious  diseases  has  been  a  subject  for  observation 
and  comment  bv  all  who  have  studied  them  more  carefully.  It  is 
characteristic  of  infectious  diseases  attacking  man  as  well  as  those  to 
which  animals  are  subject. 

The  change  in  virulence  is  indicated  both  by  the  number  of  cmi- 
mals  affected  in  a  given  time  and  by  the  suddenness  with  which 
they  are  struck  down  after  infection.  The  record  of  cases  of  hog- 
cholera  kept  at  the  experimental  station  for  more  than  a  year  is  very 
instructive,  in  showing  clearly  how  the  virus  of  a  specific  disease  may 
become  very  much  attenuated,  then  suddenly  regain  its  virulence, 
sweep  away  a  large  number  of  animals  very  rapidly,  then  again  lose 
its  virulence  until  it  has  scarcely  any  effect  upon  the  animal  system* 
This  change  in  vii*ulence  is  indicated  in  various  ways.  When  atten- 
uated the  virus  produces  a  chronic  disease,  characterized  by  local 
ulcerations  of  the  mucous  membrane  in  the  la.rge  intestine.  The 
affected  animal  lives  for  four  or  more  weeks.  This  is  the  way  in 
which  the  disease  manifests  itself  most  commonly.  When  the  viru- 
lence is  great  the  diifiieaae  is  rapid^  the  lesions  hemorrhagic  in  charac* 


BtmSAtT  OF  AKIMAL  INDUBTBT.  619 

3T,  involving  nearly  all  the  vital  organs.  These  are  found  to  con- 
ain  the  specific  bacterium  in  large  quantities.  Subcutaneous  inocu- 
^tions  of  cultures  derived  from  such  cases  will  in  general  produce 
disease  as  severe  and  as  rapidly  fatal.  When  the  pigs  are  fed  with 
he  viscera  from  these  same  cases  even  more  severe  local  and  general 
3sionB  are  the  result.  From  such  a  height  of  virulence  there  is  a 
radual  descent.  Animals  which  have  become  infected  in  the  natu- 
al  way  are  attacked  by  a  milder  and  more  protracted  disease.  Inoc- 
lations  of  cultures  become  less  successful  or  fail  altogether.  Even 
rhen  fed  with  the  viscera  of  animals  which  have  died  of  the  disease, 
dgs  will  after  a  time  become  affected  with  a  slow  chronic  malady. 
n  these  milder  forms  of  the  disease  comparatively  few  bacteria  pene- 
rate  into  the  vital  organs  to  multiply  there.  Cover-glass  prepara- 
ions  of  spleen  pulp  do  not  show  a  single  microbe  in  many  fields, 
riiile  the  same  preparation  from  hemorrnagic  cases  may  show  from 
0  to  100  in  every  field  of  a  i^  homogeneous  objective.  Nor  does 
he  quantity  of  virus  introduced  materially  change  the  result.  When 
lie  disease  is  at  its  highest  point  of  virulence  cases  of  natural  inf  ec- 
ion  are  frequently  as  severe  as  those  fed  with  large  quantities  of 
rims.  On  the  other  hand,  when  animals  are  fed  with  cultures  of 
nore  or  less  attenuated  virus,  the  local  destruction  of  tissue  in  the 
ntestines  may  be  very  grave  and  cause  speedy  death,  but  the  internal 
>rgans  remain  more  or  less  intact. 

This  change  in  virulence  has  not  been  observed  in  experiments 
ipon  mice,  rabbits,  and  guinea-piKS.  The  same  peculiar  lesions  have 
ippeared  throughout  a  period  of  fourteen  months.  The  duration  of 
the  disease  may  vary,  but  this  depends  upon  the  quantity  of  virus 
introduced  into  the  system.  The  lesions  in  the  protracted  cases  due 
bo  the  inoculation  of  very  small  quantities  are  it  anything  more  pro- 
aounced. 

What  ajjencies  are  at  work  in  bringinff  about  this  variation  in 
virulence  is  a  problem  still  to  be  solveoi  There  is  no  clew  to  an  ex- 
planation, ana  we  simply  record  the  facts  as  observed.^  There  seems 
to  be  a  sufficient  reason  mr  regarding  the  increase  of  virulence  as  due 
bo  climatic  and  meteorological  conditions  affecting  the  bacterium 
outside  of  the  body,  for  our  own  observations  show  that  the  success- 
ive passage  of  the  virus  through  the  body  of  pigs  by  feeding  dimin- 
ishes its  virulence  and  may  finally  destroy  it. 

The  relation  of  the  virulent  and  attenuated  bacteria  to  the  ani- 
mal organism  is  expressed  by  the  statement  that  the  former  are 
capable  of  living  ana  multiplying  in  the  blood  vascular  system  of  the 
infected  pig,  while  the  latter  are  unable  to  do  so.  Their  destructive 
action  is  limited  to  the  intestinal  tract.  There  may  be  two  properties 
by  whose  change  a  virulent  bacterium  becomes  attenuated,  and  vice 
versa — the  capacity  of  living  with  a  limited  supply  of  oxygon,  and 
the  power  of  forming  a  poison  or  ptomaine  which  is  more  or  less  de- 
structive to  cellular  life.  Either  or  both  of  these  properties,  when 
augmented  or  diminished,  may  bring  about  the  differences  which  are 
observed  between  malignant  and  mud  types  of  the  disease. 

EXFEBIMENTB  OTON  OTHER  ANIMALS  WITH  THE  HOO-OHOLERA  BACTKRIUH. 

Mice  infected  hy  feeding. — It  was  deairable  to  determine  how  far  the  bacterium  of 
hog-cholera  was  infectious  to  other  animals  besides  pigs  when  introduced  with  the 
food  into  the  alimentary  canal.  Mice,  being  susceptible  to  inoculation,  might  con- 
tract the  dlBea«e  about  the  pens,  and  being  eaten  br  pigs  would  quite  naturally  be- 
come a  0ource  of  infection^    To  determine  this  point  oSrMd  Mid  iplMH  Wtte  thor* 
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oughly  mixed  by  mincing  them  together.  Two  mice  ate  of  this  mixture,  and  one 
was  found  stupid,  scarcely  able  to  move  about  on  the  following  day.  The  same 
material  was  fed  a  second  time.  Both  were  ill  on  the  next  day.  They  crouched, 
somewhat  sprawling,  with  head  down,  staring  coat,  and  eyes  partly  closed.  On 
taking  them  out  of  the  jar  they  were  unable  to  move;  when  pushed  forward  thej 
moved  a  few  steps.  These  symptoms  passed  away  on  the  third  day.  Five  days 
after  the  first  feeding  one  was  foimd  dead.  The  other  was  fed  again  six  days  after 
the  first  feeding.  It  was  found  dead  two  davs  after  the  last  feeding.  The  first  feed- 
ing had  therefore  taken  effect.  The  liver  showed  the  formation  of  islets  of  coagu- 
lation necrosis  and  was  crowded  with  the  bacteria  of  hog-cholera.  The  very  pe- 
culiar condition  of  these  animals  on  the  second  and  third  day  after  feeding  can  only 
be  explained  by  assuming  the  active  multiplication  of  the  bacteria  in  the  intestinal 
canal  and  the  formation  of  a  ptomaine,  which,  on  being  absorbed,  produced  a  sys- 
temic effect.  The  invasion  of  the  internal  oreans  themselves  from  the  alimentary 
canal  manifested  itself  later  by  the  death  of  the  animals  and  the  presence  of  the  in- 
gested bacteria  in  the  spleen  and  liver. 

Two  additional  mice  were  fed  in  the  same  way*.  One  escaped.  The  other  failed 
to  show  any  symptoms  referable  to  the  ptomame,  though  fed  four  times.  It  re- 
mained weU  for  over  two  weeks,  when  it  began  to  breath  laboriously  and  became 
very  weak.  It  was  killed  with  cldoroform  twenty-five  days  after  the  first  feecUng. 
The  spleen  was  found  enormously  enlarged,  but  there  were  no  bacteria  on  one  cover- 
glass  preparation.  One  lobe  of  each  lung  was  solid,  whitish,  crumbling,  evidently 
the  result  of  coagulation  necrosis.  This  mass  was  crowded  with  what  appeu^ 
imder  the  microscope  as  bacteria  of  hog-cholera.  No  cultures  were  made.  Hiifl 
animal,  therefore,  judging  from  the  enmrged  spleen  and  the  necrosed  limgs,  was 
also  the  victim  of  hog-cholera.  Another  mouse  fed  in  the  same  way  was  dying 
four  days  after,  but  f oimd  drowned  in  the  drinking  cup  next  morning,  thus  pre- 
venting microscopic  examination  of  the  organs. 

To  ^termine  whether  these  animals  could  be  infected  with  pure  cultures,  a 
mouse  was  fed  with  bread  which  had  been  saturated  with  about  f ^  of  a  liooid 
culture  and  dried  for  an  hour  in  the  incubator.  Tlie  feeding  was  rei)eated  on  foot 
successive  days.  Seven  days  after  the  first  feeding  the  animal  was  plainlv  ill,  and 
it  died  on  the  following  day.  This  would  indicate  that  the  first  or  second  feeding 
had  taken  effect.  The  spleen  was  enlarged,  the  vessels  of  the  mesentery  very 
prominent  and  filled  with  blood.  The  bacteria  were  very  abundant  in  the  spleen, 
moderately  so  in  liver  and  kidney.  A  second  mouse  fed  with  cultures  was  found 
drowned  on  the  eighth  day. 

Two  mice,  kept  m  separate  jars,  were  fed  with  a  mass  consisting  of  bread  and 
gelatine  culture  thoroughly  mixed.  The  gelatine  culture  had  been  prepared  by 
passing  a  glass  rod  dipped  m  a  liquid  culture  over  the  surface  of  a  layer  of  gelatine. 
The  gelatine  after  five  days  was  covered  with  a  thin  opaque  layer,  consSting  of 
confiuent  colonies.  Both  mice  ate  the  dose.  One  was  found  dead  next  day  in  a 
crouching  posture;  the  poison  had  evidently  killed  it  in  a  very  short  time.  The 
other  did  not  appear  disturbed  by  the  absorption  of  the  ptomaine,  but  it  died  from 
general  infection  on  the  sixth  day.  ^e  spleen  was  considerably  enlarged.  Both 
spleen  and  liver  contained  large  numbers  of  hog-cholera  bacteria. 

These  few  experiments  show  the  possibility  of  an  infection  of  mice 
through  the  food,  and  of  the  transportation  of  the  disease  through  the 
agency  of  these  animals.  They  show  incidentally  the  effect  on  the 
system  of  the  absorption  of  the  ptomaine  produced  by  bacteria  in  the 
alimentary  canal. 

Feeding  was  also  tried  on  pigeons  by  saturating  the  feed  with  the 
culture  liquid  ^^^  allowing  it  to  dry.  No  marked  effect  was  pro- 
duced. Tne  feces  were  unusually  liquid  and  abnormal  in  appearance 
for  some  time. 

Guinea-fngs  very  susceptible  to  hog-cholera,— In  order  to  determine  the  effect  of 
very  small  doses  on  guinea-pigs,  two  animals,  Nos.  8  and  4,  which  had  been  kept 
for  more  than  a  month  under  oteervation,  were  inoculated  by  injecting  imder  tne 
skin  of  the  inner  aspect  of  the  thigh  about  toW^  of  a  culture  in  meat  infusion 
with  1  ^r  cent,  peptone,  prepared  from  the  spleen  of  a  pig  on  the  day  preTious. 
To  obtain  such  a  small  dose  tne  culture  liquid  was  diluted  with  sterile  salt  solution, 
and  about  i^*'  of  this  injected.  On  the  third  day  both  were  unusually  quiet  and 
rested  together;  respiration  seemed  more  labored;  the  animals  moved  unwillingly 
when  disturbed.  No.  8  was  found  dead  on  the  mnywiwg  of  the  eighth  day,  and  Koi 
4  died  at  noon  on  the  ramA  day% 
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On  examination  the  skin  of  No.  8  was  found  discolored  at  the  place  of  inocula- 
tion. The  surface  of  the  muscular  tissue  at  this  point  was  dotted  with  ecchymoses, 
interspersed  with  whitish  areas  which  corresponded  to  altered  muscular  tissue. 
This  was  whitish,  friable,  evidently  dead.  Sucn  masses  could  be  found  to  a  depth 
of  1^™  in  the  muscles  of  the  thiglis.  This  alteration  seemed  to  follow  along  the 
planes  of  the  intermuscular  septa.  A  patch  about  1^°^  in  diameter  on  the  muscular 
wall  of  the  abdomen  contiguous  with  the  place  of  inoculation  was  similarly  affected. 
In  the  abdomen  the  vessels  of  the  intestine  were  injected,  spleen  full  of  blood,  mottled 
dark  red  and  grayish,  friable.  Lun^  somewhat  congested.  The  stomach  con- 
tained a  small  mass  of  food  embedded  m  considerable  viscid  translucent  mucus;  the 
csecum  and  large  intestine  were  filled  with  a  yellowish  soft  food  mass. 

The  bacteria  of  hog-cholera  were  present  in  large  numbers  in  the  liver  and 
spleen.  There  were  fewer  in  the  kidneys  and  lungs ;  very  few  in  blood  from  the  heart. 
A  tube  culture  in  gelatine  from  the  spleen  developed  numberless  colonies  in  each  of 
three  needle  tracks,  crowing  precisely  like  cultures  from  the  spleen  of  swine.  A 
liquid  culture  from  uie  blood  showed  the  motile  bacterium  on  the  following  day, 
and  line  cultures  made  therefrom  revealed  the  same  growth  on  plates  as  that  from 
swine. 

Guinea-pig  No.  4  presented  the  same  local  as  well  as  general  lesions.  The  spleen 
was  dark  m  spots  and  very  friable.  Vessels  of  the  mesentery  injected.  Tlie  bac- 
teria were  as  abundtmt  in  the  organs  as  in  No.  3.  Cultures  made  as  described  for 
No.  8  proved  identical  with  the  latter. 

These  animals  are  as  a  rule  more  refractory  than  rabbits  with  reference  to  the 
virus  of  rougetj  rabbit-septicsBma,  and  a  new  pathogenic  microbe  described  in  a 
subsequent  section  of  this  report. 

Microscopic  examination  of  tissues  of  infected  animals, — In  sec- 
tions of  tissues  from  cases  of  no^-cholera,  cu^  after  being  imbedded 
in  pure  parafllne,  the  bacteria  stain  very  well  in  aniline  water  methyl- 
violet.  The  sections  may  be  treated  afterward  with  a  \  per  cent,  solu- 
tion acetic  acid  without  removing  the  stain.  Treated  in  this  way  and 
examined  with  a  iV.  or  -^  homogeneous  immersion  the  bacteria  ap- 
pear in  plugs  or  clumps,  never  isolated.  In  the  spleen  such  colonies 
are  seen  in  tne  spleen  pulp  near  the  trabeculsB;  in  the  kidney  the  plugs 
are  rare  even  in  the  most  hemorrhagjic  cases.  In  sections  of  the  wall 
of  the  large  intestine  of  a  recent  case  in  which  there  was  much  extrav- 
asation, the  submucous  tissue  was  infiltrated  with  red  blood  corpus- 
cles, which  had  forced  their  way  between  the  bundles  of  areolar  tissue 
and  among  the  fat  cells.  Occasionally  masses  of  corpuscles  were  seen 
beneath  the  serosa.  Tn  a  number  of  sections  carefully  examined  no 
bacteria  could  be  detected. 

When  we  take  into  consideration  the  coagulation  necrosis  produced 
by  this  bacterium  when  injected  beneath  the  skin  in  mice,  pigeons, 
rabbits,  and  guinea-pigs,  and  its  tendency  to  grow  in  plugs  or  colo- 
nies, the  hemorrhagic  effect  is  easily  explained.  The  growth  in  the 
smaller  blood  vessels  coming  in  contact  with  the  walls  destroys  them 
and  gives  rise  to  extravasation.  In  the  injbestinal  mucosa  the  extrav- 
asation may  lead  to  a  cutting  off  of  the  food  supply  and  consequent 
necrosis  and  ulceration. 

The  liver  of  a  mouse  which  had  succumbed  to  hog-cholera,  inter- 
spersed with  whitish  specks  and  patches  of  necrosed  tissue,  was  ex- 
amined in  the  same  way.  The  section  contained  unstained  areas 
corresponding  to  the  patches  of  coagulation  necrosis  seen  with  the 
naked  eye.  These  unstained  areas  are  dotted  with  stained,  shriveled 
nuclei  and  surrounded  by  a  zone  of  leucocytes.  The  bacteria  are 
found  in  small  clumps  both  within  and  on  tne  periphery  of  the  un- 
stained areas.  They  are  also  present  in  the  capillaries  of  the  sur- 
rounding tissues.    In  the  larger  vessels  they  are  present,  but  scattered. 

In  the  muscular  wall  of  the  abdomen  of  a  guinea-pig  invaded  from 
the  seat  of  inoculation  on  the  thigh  the  bacteria  had  penetrated  in 
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immense  numbers  througli  the  connective  tissue  sxuroundijig  the 
individual  fibers  and  produced  extensive  extravasation,  thereby  forc- 
ing the  bundles  of  fibers  apart. 

THE  BACTERIUM  OF  HOG-CHOLERA  IN  OTHER  OUTRRRAES. 

In  an  outbreak  of  hog-cbolera  at  Ivy  City,  D.  C,  several  miles 
from  the  Experimental  Station,  the  same  lesions  were  found,  coupled 
with  the  presence  of  the  previously  described  bacteriun;,  as  shown 
by  the  following  notes; 

Pig  No.  261.— Brought  to  the  station  a  few  hourg  after  death.  Confdderable  red- 
dening of  the  skin  of  the  limbs  and  oyer  the  pubio  regions.  Gxtrayasations  into 
the  subcutaneous  adipose  tissue;  considerable  deeply  stained  seruni  in  abdomiBal 
cavity;  spleen  very  much  enlarged  and  gorged  with  blood.  Lymphatic  gUuids  in 
thorax  and  abdomen  all  deeply  congested.  Hemorrhagic  foci  in  lungs.  Mucous 
membrane  of  caecum  and  upper  colon  almost  black,  the  remainder  deeply  congested. 
Numerous  small  \iloers  scattered  over  the  mucosa  of  caacum  and  colon.  Besides 
these,  there  were,  about  6  inches  from  the  valve,  two  ulcers  nearly  1^  inches  acron, 
so  deep  as  to  produce  an  inflammatory  adhesion  between  the  serous  smrfaoe  of  the 
intestinal  wall  and  adjacent  organs.  The  mucosa  of  the  fundus  of  the  stomach 
deephr  congested;  numerous  small  ulcers  near  pyloric  region.  The  small  intestine 
unatiEeoted,  if  we  except  a  few  petechias.  Both  kidneys  much  swollen;  glomouli 
gorged  with  blood;  also  the  pelvis  and  bladder.  In  the  spleen  the  baotera  0i  hog- 
cholera  were  very  abundant,  as  shown  by  cover-glass  preparations.  Two  liauid  cult- 
ures therefrom  were  pure,  as  detenninea  microscopioaUy  and  on  gelatine  plates. 

This  case  is  interesting  from  two  points  of  view.  It  demonstrat« 
the  identity  of  cause  of  two  virtually  independent  centers  of  the  dis- 
ease. It  also  suggests  a  double  Infection;  the  first  causing  the  few 
deep  ulcers  and  probably  only  a  very  slight  general  infection:  the 
second  invading  tne  entire  boay,  proaucing  ruptjire  of  the  blooa  ves- 
sels by  a  necrosis  of  the  vascular  walls. 

Another  outbreak  near  the  city  of  Washington  presented  the  same 
features.  The  spleen  of  the  animals  which  succumbed  contained  the 
bacteria  of  hog-cholera  only. 

The  Bacterium  of  Hog-cholera  in  Nebraska  Outbreaks . 

• 

Early  in  March  of  the  present  year  (1886)  Dr.  W.  H.  Hose  was  sent 
to  the  W  est  to  collect  material  for  the  study  of  hoff-cholera,  in  order 
that  a  comparison  with  the  disease  as  it  exists  in  tne  East  might  be 
made.  Is  the  disease  identical  with  that  described  in  the  Second  An- 
nual Report?  If  the  cause  can  be  proved  the  same,  the  diseases  must 
necessarily  be  regarded  as  identical. 

It  was  tnougbt  best  to  use  the  si)leen,  which  has  nearly  always  fur- 
nished pure  cultures  of  the  specific  bacterium,  and  which,  in  the 
great  majority  of  the  cases^  contains  the  bacteria  in  such  numbers  that 
tliey  may  be  easily  detected  in  cover-glass  preparations.  The  spleen 
was  removed  from  the  body  of  pigs  killed  for  tliat  purpose  and  placed 
in  a  bottle  plugged  with  cotton  wool,  which  had  been  sterilized  at 
150°  C.  Spleen  pulp  was  rubbed  upon  slides,  dried,  and  sent  with  the 
bottles. 

Ten  animals  were  examined  in  all,  about  three  from  Kansas  and 
the  rest  from  three  different  places  in  Nebraska,  From  the  notes 
sent  there  seemed  to  be  little  doubt  that  the  legions  resembled  those 
described  in  the  preceding  report  very  closely.  As  to  the  spleens, 
none  of  them  arrived  at  tlio  laboratory  in  good  condition,  Some  of 
them  were  partially  decomposed;  others  were  covered  with  fungi  and 
zoogloea  of  micrococci.  Cover-glass  preparations  revealed  a  vanetyof 
forms,  most  of  thorn  large  bacilli,  some  spore-bearing.    In  only  one 
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iase  did  a  bacterium  resembling  the  microbe  of  hog-qbolera  appear 
wnongst  a  number  of  other  forms.  We  shall  return  to  this  ca«e  later  on. 

Of  tne  slide  preparations  the  dried  films  were  searched  in  vain  for 
;he  presence  of  the  bacteria,  indicating  plainly  the  external  origin  of 
he  putrefactive  forms.  Plate  cultures  were  made  in  a  few  cases 
vithout  any  promising  results.  Mice  were  inoculated  with  bits  from 
i  number  of  the  spleens  by  introducing  them  beneath  the  skin  of  the 
>ack.  A  few  mice  died,  probably  of  malignant  oedema,  and  the  rest 
'emained  well. 

In  only  one  case  was  the  result  unexpectedly  successful.  This 
^ame  from  Tecumseh,  Nebt.,  the  spleen  in  wnich  the  bacterium 
jeemed  present  in  cover-glass  preparations.  Plate  cultures  and  line 
cultures  directly  from  spleen  pulp  were  equally  unsatisfactory,  owing 
iO  the  variety  of  germs  present. 

Two  mice.  Nos.  69  and  70,  inoculated  with  bits  of  Bpleen  tissue,  furnished  a  key 
a  the  probtanL.  Both  were  inoculated  March  ?8;  one  died  March  80,  the  otlier 
^prU  1.  "In  No.  69  there  was  a  very  large  quantity  of  serum  in  the  subcutaneous 
;is6ue  of  the  skin  about  the  abdomen  and  in  the  abdominal  cavity.  The  hver,  es- 
pecially along  its  border,  was  dotted  with  small  patches  of  coagulation  necrosis.  A 
x>yer-glass  preparation  of  spleen  and  liver  negative.  The  culture  from  the  effusion 
xintained  several  forms  of  bacteria,  as  might  nave  been  expected.  A  Hquid  culture 
Df  the  blood  seemed  a  pure  culture  of  a  motile  oval  haot^um,  resembuni^  closely 
she  bacterium  of  hog-cholera.  In  No.  70  the  lesions  were  more  nearly  identical 
with  those  observed  fiter  inoculating  mice  with  the  bacterium  found  in  the  East, 
rhe  lymphatics  of  the  knee  fold  and  the  spleen  were  yery  much  enlarged;  the 
Liver  contained  small  patches  of  coagulation  necrosis;  lungs  and  kidneys  congested. 
Bacteria,  not  to  be  distinguished  from  those  of  hog-cholera,  were  found  abundantly 
in  spleen,  Uver,  and  heart  s  blood;  in  small  nmnber  in  lungs  and  kidney.  The  liquid 
[culture  was  identical  with  that  from  No.  69,  A  tube  cmture  in  gelatine  and  line 
sultures  from  the  liquid  cultures  failed  to  ^ow  for  reasons  discovered  later  on. 

In  order  to  determine  whether  the  bacterium  obtained  from  these  mice  was  patho- 
g^enic  or  not,  four  mice  were  inoculated  April  6  (Nos.  75  and  76),  from  the  culture 
of  No.  69,  77,  and  78  from  the  culture  of  mouse  70,  each  receiving  from  6  to  10 
drops  of  the  culture  liquid.  April  18  all  four  mice  were  found  dead*  In  No.  76r 
there  were  signs  of  commenomg  necrosis  in  the  liver.  There  were  no  marked 
lesions  observed  excepting  a  variaDle  enlargement  of  the  glands  in  the  knee  fold. 
In  the  Uver  and  spleen  of  every  animal  the  oval  bacteria,  with  pale  center,  were 
present  in  large  numbers,  As  these  had  succumbed  in  less  than  six  days,  the  most 
characteristic  lesions,  great  enlargement  of  the  spleen  and  coagulation  necrosis  in 
the  liver,  were  absent.  These  changes  were  invariably  piqpduced  with  the  hog- 
cholera  bacterium  first  descriJjod  when  very  minute  quantities  were  inoculated,  by 
which  the  period  of  disease  was  prolonged  for  nearly  two  weeks  from  the  date  of 
Inoculation.  April  80,  Nos.  84  and  Sf)  were  inoculated  with  5  drorw  of  a  culture 
derived  from  mouse  No,  78.  No.  84  died  in  two  days,  and  No.  85  died  in  six  after 
inoculation,  In  both  the  characteristic  bacteria  were  present  in  spleen  and  liver. 
At  the  same  time  Nos,  83  and  83  were  inoculated  from  tlie  culture  obtained  from 
the  blood  of  mouse  No.  77,  No.  83  died  two  days  after,  and  No.  83  seven  days 
[|fter,  inoculation.  In  the  latter  case  the  longer  time  had  allowed  the  forn^ition  of 
coagulation  necrosis  in  Uver  and  great  enlargement  of  the  spleen. 

This  new  microbe,  identical  morphologically  with  the  bacterium 
of  hog-cholera  already  described,  produces  a  disease  in  mice  which 
is  practically  the  same  as  that  produced  by  the  latter  microbe. 

The  effect  of  these  two  bacteria  is  the  same  on  rabbits.  May  22  a 
young  rabbit  received  subcutaneously  an  equivalent  of  .001*^**  of  the 
eleventh  culture  (mouse)  four  days  old.  No  symptoms  of  disease  ap- 
peared until  June  5,  fourteen  days  after  inoculation.  It  was  then 
very  quiet,  refusing  to  move  and  breathing  with  some  effort.  On  the 
following  d^y  it  was  found  dead.  The  autopsy  revealed  the  following 
lesions:  » 

At  the  place  of  inoculation  was  found  a  yellowish-white  mass  resting  on  thfi^ 
muscular  tissue  and  covering  an  area  about  2'^"»  in  diameter.    This  mass,  consistine 
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of  necrosed  tiwue,  did  not  crumble  readilr  between  the  forceps.  The  superficial 
veins  in  the  vicinity  were  dark  and  distended  with  blood.  On  the  contiguous  ab- 
dominal wall  there  was  a  patch  about  2^^  diameter  closely  studded  with  small  ex- 
travasations. These  were  found  isolated  as  far  as  the  lowest  ribs  on  the  same  side. 
In  the  abdominal  cavity  there  was  a  small  quantity  of  stained  serum.  The  in- 
testines and  bladder  were  lightly  glued  to  each  other  and  to  tho  abdominal  wails. 
The  spleen  but  slightly  augmented  in  size.  The  liver  studded  with  minute  isolated 
whitisn  points  of  coagulation  necrosis.  Lungs  mottled  with  a  bright  red  through- 
out. In  the  spleen  and  liver  the  bacteria  inoculated  were  abundant.  A  culture  in 
nutritive  gelatine  from  the  liver  grew  precisely  like  former  cultures.  Two  cultures 
in  beef-infusion  peptone  were  turbid  on  the  following  day,  and  had  a  complete 
membrane.*    Both  were  pure  cultures  of  the  motile  bacterium  inoculated. 

A  young  rabbit  inoculated  May  28  with  a  comparatively  large  quantity  (Y)  of  the 
thu'teenth  cidture  (mouse)  was  found  dead  June  8.  The  local  and  general  lesions 
were  the  same  as  those  above  detailed.  The  bacteria  were  present  in  considerable 
numbers  in  spleen  and  liver. 

In  liquid  cultures  from  blood  of  heart  and  liver  the  motile  bacterium  only  was 
found,  forming  a  surface  membrane.  Cultures  in  gelatine  were  equally  satisfactorj. 
The  lesions  produced  by  this  bacterium  resembled  those  produced  heretofore  by  the 
bacterium  discovered  in  the  East  very  closely.  The  spleen,  however,  was  not 
markedly  enlarged. 

Effect  on  pigeons, — Two  young  pigeons  were  inoculated  April  28,  beneath  the  skin 
over  the  pectorals,  each  with  .6<^  of  a  culture  from  a  mouse.  They  appeared  unaf- 
fected until  April  27,  when  the  feathers  became  ruffled  and  the  birds  moved  about 
with  difficulty.  They  became  worse,  exhibiting  the  usual  appearances  of  pigeona 
inoculated  with  the  hog-cholera  bacterium;  feathers  much  ruffled,  so  as  to  give 
the  birds  a  ptiffed  appearance,  tail  feathers  drooping,  head  drawn  in  and  depresed. 
Discharges  of  a  mucous  character.  One  was  f oimd  dead  April  80,  the  other  died  in 
the  course  of  the  same  day.  In  both  the  pectorals  presented  the  parboiled  appea^ 
ance  due  to  the  local  effect  of  the  culture  and  previously  described.  In  one  bird 
the  bacteria  were  abundant  in  the  liver,  few  in  ttie  spleen;  in  the  other  there  were 
but  a  few  in  both  or^^ans.  Finally,  liquid  as  well  as  tube  ctdtures  in  ^latine  were 
successful  in  containmg  the  bacterium  inoculated.  Another  pigeon  inoculated  at 
the  same  time,  which  had  been  fed  with  spleen  unsuccessfully  some  weeks  previ- 
ously, did  not  become  sick.  After  two  weeks  it  was  killed,  and  in  each  pectoral  an 
elongated  sequestrum  was  f oimd  surrounded  by  a  membrane  and  evidently  in  pro- 
cess of  absorption.  Another  pigeon  previously  vaccinated  and  inoculated  with  tlw 
bacterium  of  the  East,  and  now  inoculated  with  this  bacterium  from  Nebraska, 
remained  perfectly  well.  Two  other  pigeons  were  inoculated  April  24,  for  the  sake 
of  comparison,  one  with  f  <^^  of  a  liqmd  culture  of  the  Eastern,  and  the  other  with 
the  Western  variety.  Both  pieeons  exhibited  the  characteristic  symptoms  above 
described.  The  former  diedf  April  80;  the  latter  recovered.  When  Idlled  later 
only  a  small  sequestrum  was  found  at  the  seat  of  inoculation.  In  the  former,  bac- 
teria were  found  in  sdleen  and  liver.  A  tube  culture  in  gelatine  from  liver  and  a 
liquid  culture  from  blood  of  heart  were  both  cultures  of  the  Eastern  germ.  Hie 
bacterium  failed  to  show  any  pathogenic  effects  when  injected  beneath  the  skin  of 
two  guinea-pigs.  The  same  culture  which  was  promptly  fatal  to  a  rabbit  had  no 
effect  whatever  on  a  guinea-pig  inoculated  at  the  same  time. 

Whether  we  are  here  confronted  by  a  very  slight  attenuation  or  weakemng  of 
the  virus  with  reference  to  guinea-pigs,  due  to  prolonged  cultivation  in  arti&ial 
media,  with  an  occasional  rejuvenation  by  its  passage  through  a  susceptible  animal, 
or  whether  the  difference  in  activity  between  it  and  the  bacterium  from  Eastern 
outbreaks  of  the  disease  is  in  reality  due  to  a  permanent  physiological  difference, 
remains  to  be  determined  by  additional  experiments. 

In  order  to  determine  the  effect  of  inoculation  upon  pigs  at  the 
Experimental  Station^  bits  of  two  spleens  from  Nebraska  were  intro- 
duced beneath  the  skin  of  each  thigh  and  the  remainder  fed  to  the 
same  animals  on  March  16.  A  slight  swelling  at  the  place  of  inocu- 
lation soon  subsided.  As  no  results  followed,  the  same  animal  was 
fed  April  28  with  portions  of  the  spleen  of  four  or  five  pigs  which  had 
died  of  hog-cholera  at  the  Station.  It  was  found  dead  May  4.  With- 
out giving  the  autopsy  notes  in  detail,  it  is  sufficient  t^o  state  that 

* 

*Thi8  bacterium  differs  from  the  one  described  in  forming  a  surface  membrane 
on  liquids. 
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nong  other  lesio^s  the  large  intestine  and  ileum  were  more  or  less 

cerated. 

May  12,  two  pigs  (Nos.  234  and  237),  were  inoculated  each  with 

x)ut  3^'^*'  of  a  seventh  culture  obtained  originally  from  a  mouse. 

ne-half  was  injected  beneath  the  skin  of  each  thigh.     There  being 

>  indications  of  any  disease  after  this  inoculation.  No.  237  was  fed 
Illy  10  with  portions  of  "viscera  from  cases  of  hog-cholera,  and  was 
>und  dead  July  15.  No.  234  was  fed  July  25,  and  died  from  the  ef- 
(cts  August  8.  No.  219  received  May  28 10®**  of  a  liquid  beef -infusion 
3ptone  culture,  one-half  into  each  thigh. .  At  both  places  a  small 
imor  developed,  which  did  not  disappear.  This  animal  seemed  im- 
f ected  by  the  inoculation,  and  was  fed,  together  with  No.  237,  July 
).  Both  died  on  the  same  day.  In  both  animals  there  was  consid- 
•able  superficial  necrosis  in  the  caecum  and  colon,  and  complete 
3crosis  of  the  mucosa  of  the  major  portion  of  the  ileum.  In  No.  219 
lere  was  an  encysted  mass  about  the  size  of  a  marble  in  the  subcu- 
jieous  connective  tissue  at  the  place  of  inoculation,  freely  movable, 
n  section  a  grayish- white  cheesy  mass,  partially  converted  into  a 
|uid  in  the  interior,  could  be  easily  peeled  out  of  a  capsule,  the  inner 
irface  of  which  was  considerably  reddened.  In  Nos.  237-  and  219 
le  spleen  contained  the  bacterium  of  hog-cholera,  as  determined  by 
)ver-glass  preparations.  No.  234  was  not  examined.  The  subcu- 
.neous  inoculations  having  proved  unsuccessful  thus  far,  a  pig  was 
d  June  4  with  the  viscera  of  a  rabbit  which  had  died  from  the  inocula- 
Dn,  and  the  organs  of  which  contained  the  bacterium  in  abundance, 
me  9  a  second  rabbit  was  fed  to  the  same  pig.  July  20,  one  month  and 
half  later,  the  animal  being  apparently  in  good  condition,  it  was 
»d  with  the  viscera  of  a  pig  which  had  died  of  hog-cholera  at  the 
ation.  After  some  days  of  marked  debility  it  was  found  dead 
ugust  9.  It  presented  the  lesions  consequent  upon  a  general  sys- 
mic  invasion  of  the  virus,  greatly  augmented  spleen,  deeply  cou- 
nted lymphatic  system,  hemorrhagic  loci  in  lungs,  and  extensive 
Kjrosis  of  csBCum  and  upper  colon. 

The  negative  results  of  these  few  experiments  must  not  incline  us 

►  reject  the  conclusion  that  the  microbe  under  consideration  was 
jtually  the  cause  of  this  outbreak  of  swine  disease  in  Nebraska, 
/'hen  we  remember  how  closely  it  resembles  in  its  cultures,  reaction 
id  its  pathogenic  effect  upon  smaller  animals  the  bacterium  which 
as  demonstrated  to  be  the  cause  of  the  disease  as  observed  for  over 
year  at  the  Experimental  Station,  the  evidence  from  the  standpoint 
F  to-day  becomes  too  strong  to  be  set  aside.  We  must  also  remember 
lat  the  culture  was  obtained  early  in  March,  and  was  kept  for  inoc- 
lation  experiments  without  re-enforcement  from  any  fresh  cases  of 
Lsease  for  several  months,  and  that  the  disease  is  only  exceptionably 
roduced  by  subcutaneous  inoculation.  Our  information  concem- 
ig  the  attenuation  of  this  virus  under  cultivation  is  very  meager, 
Ithough  it  is  highly  probable  that  any  microbe  adapted  to  a  parasitic 
sistence  will  suffer  by  artificial  cultivation. 

In  order  to  determine  whether  the  disease  could  be  produced  by 
ceding  the  bacterium  from  Nebraska  in  liquid  cultures,  two  pigs 
S'os.  383  and  384)  were  fed,  each  with  about  250*^  of  a  beef -infusion 
idture  after  being  starved  for  over  twenty-four  hours.  No.  383  re- 
3ived  previous  to  the  ingestion  of  the  culture  liquid  about  1  liter  of 
eef  broth  to  which  1  per  cent,  sodium  carbonate  had  been  added, 
he  feeding  took  place  on  the  evening  of  December  19, 1886.  On  the 
)llowing  evening  No,  384  was  dull;  on  the  next  day  it  did  not  eat, 
40  AG— '86 
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was  dull,  and  ite  bowels  relaxed.  It  continued  in  this  way,  with  poor 
ai)petite  and  manifesting  general  debility,  until  the  ninth  day,  when 
it  was  killed  for  examination,  which  gave  the  following  facts: 

Stomach  rather  pale;  the  mucous  membrane  of  small  intestine  much  reddened- 
The  mucosa  of  l£Lr^  intestme,  from  ceecum  to  rectum,  very  dark  red  in  large 
patches,  resembling  in  some  placee  punctif  orm  and  diffuse  eztravaMitions.  A  few 
whitish  diphtheritic  patches  m  the  caecum;  no  ulceration.  On  section  of  kidneys  a 
moderate  number  of  punctiform  extravasations  were  found  limited  to  Uie  basal 
portion  of  the  pyramids.  Beneath  the  pleura  the  surfaces  of  both  lungs  were  cot- 
ered  with  pale  red  spots  not  larger  than  a  pin's  head.  On  section  they  could  ako  be 
seen.  Other  organs  not  changed.  Six  hquid  cultures  from  blood  and  spleen  re- 
mained sterile.  In  this  case  the  local  lesions  were  rery  mild  compared  with  thoee 
produced  by  the  bacteriiun  from  Illinois  and  the  East.  In  oroer  to  determine 
whether  the  bacteria  themselves,  which  had  been  cultivated  for  nearly  nine  months, 
had  lost  their  virulence  for  rabbits,  a  black  rabbit  received  hypodermically  into  the 
thigh  i««  of  a  culture  in  beef -infusion  peptone  one  day  old.  The  culture  liquid  was 
covered  by  the  usual  membrane  characteristic  of  this  variety. 

The  rabbit  died  January  4, 1887,  five  days  after  inoculation.  The  germ,  therefore, 
was  still  as  virulent  as  ever  for  rabbits.  At  the  point  of  inoculation  the  blood  ves- 
sels of  the  connective  tissue  and  dehcate  fascia  covering  the  muscles  on  the  inner 
aspect  of  the  thigh  were  injected  and  tortuous.  There  was  no  extravasation,  how- 
ever, and  on  careful  inspection  what  appeared  to  be  so  was  resolved  into  arboiescent 
injections  of  very  minute  vessels.  The  fascia  was  but  slightly  thickened.  The 
muscular  tissue  covered  by  it  had  a  whitish  aspect,  and  when  cut  into  it  was  found 
i^iecrosed  for  a  depth  of  several  millimeters  and  over  an  area  of  8  or  4  square  cen- 
timeters. The  neighboring  lymphatic  of  the  knee-fold  was  enlarged  and  infiltrated 
with  blood  throughout.  Spleen  enlarged  three  to  four  times,  blacbsh,  friable.  Me- 
dulla of  kidneys  very  deeply  reddened,  also  inner  portion  of  cortex.  Liver  shows 
six  or  seven  large  patches  of  a  yellowish  cast,  representing  re^ns  of  commendng 
coagulation  necrosis.  A  lar^e  number  of  eoch^moses  of  the  size  of  a  pin's  head  on 
g^-bladder;  on  mucous  surface  the  membrane  is  blackish.  Similar  extravasations 
beneath  the  mucosa  of  the  rectum  for  a  distance  of  5^™,  and  extending  upon  meeo- 
rectum ;  one  of  these  is  a  projecting  hsematoma.  Caudal  and  cephalic  regions  of  both 
lungs  dark  red,  airless.  Beneath  the  pleura  of  these  regions  are  stiU  darker  spots 
or  ecch jinoees.  The  pleura  covering  the  remainder  of  both  lungs  is  dotted  here  and 
there  with  dark  spots,  varying  in  size  from  a  pin's  head  to  10™"^  diameter.  The 
chaxacteristic  bacteria  very  numerous  in  spleen,  less  so  in  liver;  few  in  blood  from 
the  heart. 

A  gelatine  and  liquid  tube  culture  were  made  from  the  spleen  and  liver,  and  a 
liquid  culture  from  heart's  blood.  In  the  tube  the  tracks  of  the  needle  were  soon 
covered  with  colonies.  In  the  liquid  cultures  only  the  motile  hog-cholera  bacteria 
were  found.  In  two  days  every  tube  had  a  complete  membrane,  which  beoune 
slightly  thicker  a  few  days  later. 

From  the  liquid  culture  prepared  from  the  spleen  one  day  old  a  large  white  rab- 
bit received  hypodermically  into  the  thigh  .05<^c.    Hie  culture  vras  diluted  in  sterile 
beef  broth  and  i'^  containing  the  above  amount  of  culture  liquid  was  inject 
The  rabbit  seemed  well  and  active  until  it  was  found  dead  on  the  eighth  dav  after 
inoculation.    The  local  lesion  involved  only  the  subcutaneous  tissue,  in  which  there 
were  ecchymoses  and  greatly  enlarged  vessels.    At  the  place  where  the  virus  had 
been  deposited  a  small  nodule  had  formed,  consisting  of  a  whitish,  pasty  mass.  The 
lymphatic  of  the  knee  fold  near  by  was  enlarged,  with  dark  red  cortex.    The  inter- 
nal organs,  markedly  changed  as  usual,  were  the  spleen,  Uver,  and  hings.    The 
spleen  was  many  times  enlarged,  dark,  friable,  crowded  with  bacteria.    The  liver 
was  similarlv  enlarged.     On  its  caudal  surface  there  was  a  diffuse  discoloration, 
which,  on  closer  examination,  was  proved  to  be  coagulation  necrosis.     It  had  in- 
vaded the  acini  from  the  portal  system,  leaving  the  central  portion  still  intact  (Plate 
VI,  Fig.  2).     On  the  cephalic  aspect  this  network  of  necrosis  was  replaced  by  larger 
solid  yellowish  white  masses.    In  two  places  near  the  border  of  the  hver  the  necrosis 
involved  five  to  six  contiguous  acini,  converting  them  into  pale  hyaline  cylinders. 
The  entire  parenchyma  was  thus  more  or  less  changed,  as  snown  on  section.    The 
cut  surface  presented  the  same  interlobular  trabeculae  of  dead  tissue,     llie  bacteria 
injected  were  very  numerous  in  this  organ.    The  limgs  were  generally  emphysema- 
tous.   The  margins  were  dark  red,  with  darker  points,  probably  hemorrhagic.  On 
section  tiiese  were  found  tliroughout  the  lung  tissue  for  i<^™  from  the  border.    Bac- 
teria in  moderate  numbers.    Two  Uquid  cultures  from  spleen  and  Uver  contained  on 
the  following  day  the  injected  bacteria,  with  the  membrane  beginning  to  form. 
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The  disease  caused  bjr  this  germ  in  its  duration,  symptoms,  and 
lesions,  in  rabbits  and  mice,  cannot  be  distinguished  from  that  caused 
hj  the  bacterium  of  Eastern  hog-cholera.  It  is,  moreover,  entirely- 
different  from  rabbit  septicaemia,*  in  which  no  great  enlargement  of 
the  spleen,  no  coagulation  necrosis  in  liver,  nor  inflammation  of  lungs 
is  present. 

Fig  No.  384,  fed  with  No.  383,  was  dull  on  the  following  day,  with 
relaxed  bowels.  It  remained  more  or  less  imthrif ty  for  several  weeks 
after  feeding. 

Thus  far  the  feeding  experiments  had  not  been  conclusive,  and  a 
final  attempt  was  made,  wnich  proved  successful, 

A  flask  containing  between  600®*  and  600^®  of  sterile  beef  infusion 
was  inoculated  from  a  culture  (rabbit),  and  after  standing  six  days  in 
the  incubator  the  entire  amount  was  given  to  a  pig  which  haa  not 
been  fed  for  thirty-six  hours.  The  culture  liquid  was  covered  with  a 
thin  membrane,  and  on  microscopic  examination  contained  only  the 
motile  bacterium.  The  animal  became  dull  and  weak,  eating  little. 
The  bowels  were  loose  on  the  fourth  day.  On  the  fifth  it  was  unable 
to  rise,  and  on  the  sixth  it  was  found  dead.  The  autopsy  notes  are 
briefly  as  follows: 

In  abdominal  cavity  several  hundred  cubic  centimeters  of  a  reddish 
serum,  a  thin  translucent  exudate  covering  the  peritoneum  of  the  in- 
testine, which  is  diffusely  reddened.  Between  the  layers  of  the  mes- 
entery, along  the  line  of  attachment  to  small  intestine,  an  abundant 
translucent  gelatinous  exudate.  Spleen  very  dark  on  section;  the 
surface  dotted  with  elevated  points  of  extravasated  blood.  Liver 
congested.  Lungs  normal  with  exception  of  a  few  lobules,  which 
are  simply  collapsed. 

Almost  the  entire  digestive  tract  was  found  involved.  Around  the 
cardiac  orifice  a  zone  of  mucous  membrane  about  two  inches  in 
width  was  covered  with  whitish  diphtheritic  patches.  Isolated  ulcers 
in  duodenum.  About  6  or  7  feet  of  the  lower  portion  of  the  small 
intestine  very  much  thickened,  the  mucous  membrane  covered  with 
a  thin  sheet  of  necrosed  tissue,  whitish,  brittle.    The  csecum  and 

1)ortion  of  the  colon  greatly  thickened,  and  covered  with  a  thick 
ayer  of  necrosed  tissue  very  rough  and  brownish.  Near  rectum 
necrosis  gives  way  to  closely  set,  isolated,  roundish  diphtheritic  ele- 
vations 01  a  whitish  color,  which  leave  a  raw  surface  when  scraped 
away. 

These  lesions  were  therefore  as  intense  as  any  produced  by  feeding 
pure  cultures  of  hog-cholera  bacteria  obtained  from  the  East.  The 
identity  of  the  two  bacteria  from  Nebraska  and  the  East  was  thus 
completely  established. 

In  the  liver  and  spleen  the  bacteria  were  few,  for  a  cover-glass  prep- 
aration from  each  organ  did  not  show  any  after  some  searcning. 
Liquid  cultures  from  tne  blood  (heart),  spleen,  and  liver  were  turbid 
on  the  following  day,  and  all  contained  the  motile  oval  bacterium. 
Within  four  days  complete  membranes  had  formed  on  the  surface. 
The  differential  character  of  the  bacterium  had  not  changed,  there- 
fore, in  passing  through  the  organism  of  the  pig.  That  the  bacteria 
were  very  few  in  blood  from  tne  heart  was  indicated  by  a  gelatine 
tube  which  had  been  inoculated  several  times  with  a  platinum  wire 
dippjed  in  bjlood;  no  colonies  were  visible  on  the  fourth  oay.  Of  three 
liquid  cultures,  each  inoculated  with  a  loop  of  blood,  two  remained 

*  Journ.  Comp.  Medicine  and  Surgery,  VIII  (1887),  p.  84 
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sterile.  It  was  presumed  that  the  liver  would  contain  the  largest 
number,  inasmuob  as  the  portal  circulation  received  its  blood  from 
the  seat  of  the  disease.  This  assumption  was  confirmed  by  the  very 
abundant  colonies  surrounding  a  piece  of  liver  tissue  which  had  been 
dropped  into  a  tube  of  nutrient  gelatine. 

In  order  to  make  certain  of  the  pathogenic  powers  of  the  cultures 
obtained  from  this  case  of  feeding  the  tube  culture  from  the  liver 
was  used  to  infect  two  rabbits.  The  skin  on  the  inner  aspect  of  one 
thigh  was  carefully  shorn  and  disinfected  with  .  1  per  cent,  corrosive 
sublimate.  An  incision  was  made  through  the  skin,  and  with  a  loop 
dipped  in  the  surface  growth  of  the  culture  a  minute  quantity  was 
introduced  into  this  pocket.  The  larger  of  the  two  rabbits  was  found 
dead  on  the  fifth  day.    The  lesions  were  briefly  as  follows: 

Slight  amotuit  of  pus  at  the  place  of  inoculation.  Neighboring  inguinal  glands 
enlarged  and  infiltrated  with  blood  throughout.  SiuTOundmg  vessels  much  in  ied^ 
and  very  tortuous.  Liver  very  friable,  spleen  dark  and  enlarged;  both  dotted  with 
points  and  stellate  spots  of  coagulation  necrosis,  especially  numerous  on  the  caudal 
surface  of  the  liver.  Both  organs  contained  the  bacteria  of  hog-cholera  in  large 
numbers.  Lungs  deeply  congested,  perhaps  hypostatic.  A  small  number  of  ecchy- 
moses  beneath  pleiura;  very  few  bacteria  in  kidneys  and  heart  s  blood. 

The  second  rabbit  was  found  dead  on  the  sixth  day.  The  lesions 
were  the  same,  if  we  except  the  more  pronounced  coagulation  necrosis 
in  the  liver  (Plate  VI,  Fig.  1)  and  its  absence  in  the  spleen.  The  bac- 
teria of  hog-cholera  were  distributd  as  above;  very  abundant  m  spleen 
and  liver;  lungs  normal. 

Gelatine-tube  cultures  from  spleen  and  liver  of  these  rabbits  con- 
firmed the  microscopic  examination.  Liquid  cultures  from  the  blood 
contained  the  motile  bacteria,  which  had  formed  a  brittle  surface 
membrane  on  the  second  day. 

Differential  characters  of  the  hog-cholera  bacterium  from  Ne- 
braska. — The  bacterium,  when  stained  on  cover-glass  preparations 
from  the  spleen  and  other  viscera,  closely  resembles  the  one  fomid  in 
the  disease  prevalent  in  the  East,  so  that  it  is  impossible  to  distin- 
guish them  m  this  way.  Both  stain  well  in  an  aqueous  solution  of 
methyl- violet  in  from  two  to  five  minutes,  and  show  a  well-stained 
narrow  periphery  around  a  pale  center.  This  may  be  due  to  the 
presence  of  a  dense  envelope  obstructing  the  inward  movement  of 
the  coloring  matter.  In  the  last  report  an  opinion  was  expressed  that 
it  might  suggest  the  presence  of  an  endogenous  spore,  but  that  the 
other  evidence  did  not  seem  to  warrant  such  a  view.  The  experi- 
ments of  the  present  year  have  not  changed  these  views.  The  illus- 
trations given  in  the  last  report  apply  equally  well  to  the  microbe 
from  Nebraska. 

A  few  minor  differences  revealed  in  the  various  culture  media  indi- 
cated that  the  two  microbes  were  not  alike  in  every  way,  and  brought 
up  the  very  interesting  question  of  the  variation  of  species  of  bacteria 
and  the  influence  of  sucli  variation  on  the  severity  of  epidemics. 

The  first  difference  was  observed  in  liquid  cultures.  Within 
twenty-four  hours  after  inoculation  from  the  spleen  or  blood  the 
culture  liquid  became  turbid,  and  upon  its  surface  a  complete  mem- 
brane was  present  in  nearly  every  case.  This  whitish  membrane  is 
not  homogeneous,  but  made  up  of  patches  of  varying  thickness,  and 
when  shaken,  slowly  settles  to  the  bottom  in  lumps  and  flocculi.  The 
microbe  of  Eastern  outbreaks  does  not  form  a  membrane  within  sev- 
eral davs  after  inoculation,  and  then  only  when  the  tube  remains 
perfectly  quiet.    It  app^ax^  as»  ^.  ^kiUak  ring  attached  to  the  glass, 
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and  is  rarely  found  covering  the  entire  surface.  When  a  number  of 
successive  inoculations  are  made  a  week  apart  the  later  cultures  are 
quite  apt  to  form  membranes  after  a  few  days'  standing.  Thus  one 
microbe  forms  a  membrane  very  speedily;  the  other  only  occasionally, 
and  then  quite  tardily. 

In  these  liquid  cultures  both  exhibit,  during  three  or  four  days 
aft^r  inoculation,  very  active  spontaneous  movements.  Sometimes 
masses  of  five  to  ten  bacteria  may  be  seen  moving  actively  to  and  fro 
and  at  the  same  time  revolving  about  themselves. 

In  the  same  culture  liquid  the  microbe  from  Nebraska  seemed  to 
grow  more  vigorously,  so  that  at  the  end  of  two  or  three  days  the 
fiquid  became  turbid,  and  the  deposit  in  the  bottom  of  the  tube  was 
very  abundant  after  one  or  two  weeks. 

Both  fail  to  liquefy  gelatine.  A  very  slight  but  significant  differ- 
ence was  observed  in  this  medium  also.  It  was  found  that  when  line 
cultures  were  made  on  plates  of  gelatine,  in  order  to  test  the  purity 
of  liquid  cultures,  the  microbe  from  Nebraska  failed  to  develop,  while 
the  microbe  from  the  East  invariably  grew  as  described  in  the  pre- 
ceding report.  This  observation  was  made  so  uniformly  with  every 
culture  that  it  became  later  a  means  of  distinguishing  the  two  forms 
when  the  cause  of  this  behavi9r  became  known.  Such  lines,  after  a 
few  days,  appeared  as  an  aggregation  of  mere  points  under  a  1-inch 
objective,  and  did  not  enlarge,  or  else  there  was  no  indication  of  any 
growth  whatever. 

Later,  another  quantity  of  nutrient  gelatine  was  prepared,  which, 
on  boiling,  threw  down  a  very  fine  precipitate,  uniformly  clouding 
the  gelatine.  A  few  drops  of  acetic  acid  added  to  it  when  liquefied 
by  heat  dissolved  the  precipitate  completely.  It  seemed  probable 
that  the  precipitate  was  some  alkaline  phospnate  or  carbonate,  and 
in  fact  the  reaction  with  litmus  paper  was  more  alkaline  than  with 
the  gelatine  previously  used.  In  this  medium  the  bacterium  from 
Nebraska  grew  very  well  both  on  plates  and  in  tubes,  and  the  bac- 
terium from  the  East  grew  much  better  than  in  the  previous  prepa- 
ration of  gelatine,  thus  showing  that  an  alkaline  medium  is  best  for 
the  bacterium  of  hog-cholera,  and  that  the  Nebraska  variety  is  by 
far  the  more  sensitive,  and  fails  to  multiply  unless  the  reaction  is 
fairly  alkaline.  On  gelatine  plates  the  colonies  are  somewhat  darker 
and  more  coarsely  granular  when  viewed  by  transmitted  light  than 
those  which  develop  from  the  Eastern  variety. 

On  the  surface  of  beef -infusion  peptone  agar-agar  made  slightly 
alkaline  with  potassium  carbonate  both  bacteria  grow  very  vigor- 
ously when  kept  in  the  incubator  at  95°  to  100°  F.  On  potato  both 
grow  as  a  dirty  straw-colored  layer  at  the  ordinary  temperature,  so 
as  not  to  be  distinguishable.     (Plate  V,  Fig.*  3.) 

From  the  comparative  plate  cultures  and  from  potato  cultures  both 
bacteria,  when  inoculated  into  liquid  media,  showed  the  character- 
istic difference  already  mentioned.  On  the  following  day  one  cult- 
ure would  be  covered  with  a  membrane,  the  other  not.  In  milk  both 
multiply  without  producing  any  microscopic  change. 

This  bacterium  is  likewise  killed  by  a  temperature  of  58°  C,  as  the 
following  experiment  shows:  Five  tubes  containing  sterile  beef- 
inf usion  were  inoculated  from  a  liquid  culture  ten  days  old,  obtained 
from  a  mouse.  Four  of  these  were  placed  in  a  water  bath  at  a  tem- 
perature of  58°  C,  and  retained  therefor  fifteen,  twenty,  twenty-five, 
and  thirty  minutes  respectively.  These,  with  the  check-tube,,  were 
placed  in  the  incubator.    Next  morning  the  check-tub^  '^qa  tv)x^^^ 


630  REPORT  OF  THE  COMMISSIONER  OP  AGRICULTURE. 

and  the  liquid  capped  by  the  characteristic  memhrane,  consisting  of 
the  oval  bacterium.  The  four  heated  tubes  remained  permanently 
clear. 

Hog-cholera  in  Illinois  caused  by  the  same  Bacterium, 

A  herd  was  found  September,  1886,  a  few  miles  southwest  of  Sodoms, 
Champaign  County,  Illinois,  in  which  a  number  of  animals  had  al- 
ready perished  from  what  was  supposed  to  be  hog-cholera.  The  dis- 
ease had  existed  for  months,  and  tne  affected  animals  usually  lingered 
for  several  weeks. 

Two  pigs  about  four  months  old  were  chosen  from  this  lot,  which 
were  so  weak  as  to  be  scarcely  able  to  stand  or  move  about,  and  killed 
by  a  blow  on  the  head.  Owing  to  the  disadvantages  of  the  situation 
no  thorough  autopsy  could  be  made.  In  what  we  shall  denominate 
No.  1  the  superficial  inguinal  glands  were  very  much  enlarged, 
purplish.  In  the  thorax  the  caudal  portion  of  both  lunijs  was  com- 
pletely solidified.  On  section  the  hepatization  had  a  variegated  pale 
red  appearance.  The  smaller  bronchi  were  plugged  witn  a  wnite 
tenacious  mass.  A  few  bands  loosely  attached  the  lungs  to  the  costal 
pleura.  In  the  abdominal  cavity  the  various  organs  seemed  of  normal 
size  and  color.  The  large  intestines  were  filled  with  dry  hard  fecal 
masses.  On  opening  them  about  four  or  five  ulcers,  i  inch  across, 
were  found  in  the  caecal  portion;  the  mucous  membrane  itself  w^ 
pale,  with  a  few  specimens  of  trichocephalus  attached  to  it.  The 
stomach  was  emply,  the  mucosa  pale,  and  pyloric  region  bile-stained. 

In  No.  2  the  lungs  were  in  the  same  condition,  the  pleurisy  shghtljr 
more  marked.  In  the  abdomen  the  spleen  was  four  or  five  times  the 
normal  size,  very  soft,  and  gorged  with  dark  blood.  In  the  small 
intestines  lesions  caused  by  echinorhynchi  were  present.  In  the 
intestine,  which  was  empty,  the  only  lesion  noticeable  was  a  patch  of 
ulceration  involving  the  mucous  crypts  at  the  base  of  the  ileo-csecal 
valve.    Stomach  as  in  No.  1. 

The  major  portion  of  the  spleen  of  No.  1  was  removed  with  sterile 
instruments  and  transferred  to  a  sterile  bottle  plugged  with  cotton 
wool.  Within  four  or  five  hours  bits  of  this  spleen  were  carefully  ex- 
cised after  thoroughly  scorching  the  surface  with  a  heated  platinum 
spatula,  and  placed  in  tubes  containing  nutrient  gelatine.  Cover- 
glass  preparations  gave  negative  evidence  as  regards  the  presence  of 
Dacteria.  Within  two  days  minute  whitish  points  could  be  seen  in 
the  depths  of  the  gelatine.  The  hot  weather  had  liquefied  the  gelatine 
and  allowed  the  bit  of  spleen  to  sink  into  it.  Small  surf  ace  patches  of 
a  very  gelatinous  appearance  were  also  present.  On  returning  to  the 
laboratory  at  Washington  the  colonies  m  the  four  gelatine  tubes  thus 
prepared  were  found  to  be  made  up  of  the  oval  motile  bacterium  of 
nog-cholera,  identical  with  the  bacterium  described  in  the  preceding 
report  microscopically  and  in  its  growth  in  gelatine  and  other  culture 
media.  There  was  not  even  a  single  differential  character  by  which 
this  germ  might  be  distinguished  from  the  one  demonstrated  to  be  the 
cause  of  hog-cholera  last  year. 

In  order  to  test  its  pathogenic'effect  on  small  animals  and  to  make 
comparisons  a  number  of  animals  were  inoculated  simidtaneously 
from  the  same  liq^uid  culture.  This  was  obtained  as  follows:  One  of 
the  original  gelatme  tube  cultures  was  used  as  the  starting-point  and 
from  it  a  liquid  culture  inoculated.  On  the  following  day  a  gelatine- 
plate  culture  waA  pxepac^Oi  txoTuX^!;^)  ^scLti^lx^^u  the  colonies  had  dd- 
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veloped  suflSciently  a  tube  of  beef-infusion  peptone  was  inoculated 
from  one  of  them.  In  this  way  a  liquid  culture  was  obtained  from 
the  progeny  of  a  single  germ,  although  the  preceding  cultures  had 
been  found  pure. 

Three  days  later  (October  4)  the  following  inoculations  were  made:  Two  mice,  ^^"^ 
each;  1  gmnea-pig,  i";  1  pigeon,  f«;  2  rabbits,  i  and  ft  respectively;  and  2  pigs,  5" 
and  3.5'^'^.  Of  these  animals  the  pigeons,  the  guinea-pig,  and  the  pigs  remained 
well.  One  of  the  mice  escaped  several  days  aft^r  Inoculation;  the  other  remained 
apparentljr  well  until  October  18,  two  weeks  after  inoculation,  when  it  was  found 
dead.  This  long  period  of  incubation  and  sudden  death  were  characteristic  of  hog- 
cholera.  An  examination  confirmed  the  nature  of  the  disease.  The  spleen  was 
enormously  enlarged  with  a  mottled  ^ayish  and  bright-red  surface.  The  liver 
very  l^^e,  dark  red,  and  dotted  with  mmute  whitish  points  of  coagulation  necrosis, 
found  so  umformUy  in  inoculated  mice  last  year.  Both  liver  and  spleen  contained 
the  oval  bacterium  in  large  numbers.   The  lungs  were  deeply  congested.  i 

Both  rabbits  succumbed  on  the  seventh  day,  about  eight  hours  apart.  The  lesions 
were  also  the  same  as  those  observed  heretofore.  In  No.  1,  at  the  place  of  inocula- 
tion, there  was  a  small  area  about  i  inch  in  diameter  over  which  the  fascia  covering 
the  muscles  was  infiltrated  and  thickened.  There  was  no  peritonitis,  but  the  fat 
about  the  kidneys  contained  patches  of  injected  canillaries.  The  spleen  was  very 
much  tumefied,  its  dimensions  being  6«",  1«"»,  ^*'™.  It  was  very  soft  and  dark.  Tlie 
liver  was  large;  rather  pale.  On  its  surface  were  scattered  whitish  points  and 
patches  of  coagulation  necrosis,  most  numerous  about  the  portal  fissure.  Kidneys 
but  sUghtly  reddened.  The  limgs  were  deeply  congested;  tne  pleural  surfaces  were 
mottled  everywhere  with  blood-red  points  and  patches.  The  stomach  was  normaL 
In  the  duodenima,  at  the  pylorus,  a  band  of  hemorrhagic  deposit  encircled  the  tube. 
For  i  inch  farther  the  mucosa  was  covered  with  i)etechia0. 

In  the  spleen,  liver,  lirng,  and  kidney  the  bacteria  of  hog-cholera  were  very  abun- 
dant; in  blood  from  the  heart  quite  scarce.  Cultures  in  nutrient  liquids  from  liver 
and  blood  proved  pure.  The  movements  of  the  bacteria  were  exceedingly  active 
when  examined  in  a  drop  suspended  from  a  cover-glafis.  The  tube  cultures  in  gela- 
tine from  the  spleen  and  liver  contained  the  same  oacterium. 

In  the  second  rabbit  rigor  mortis  was  marked  an  hour  after  death.  Locally  a 
thick  j>asty  infiltration  had  formed  in  the  subcutaneous  connective  ti^ue,  surrounded 
by  injected  vessels.  The  spleen,  liver,  limgs,  and  kidneys  presented  precisely  the 
same  lesions  as  w^e  found  in  the  first  rabbit.  There  was  a  slight  amoimt  of  serum 
in  peritoneal  cavity,  not  containing  bacteria,  as  a  tube  of  beef  infusion  inoculated 
from  it  remained  sterile.  The  extravasation  at  pylorus  was  limited  to  a  small 
patch.  There  was,  however,  a  circumscribed  area  on  serosa  of  large  intestine  cov- 
ered with  petechisB.  The  bacteria  were  abundant  in  spleen  and  liver;  absent  in 
cover-glass  preparations  of  kidney,  lung,  blood,  and  peritoneal  fiuid.  A  liquid  cult- 
ure of  dIooq  contained  the  motile  bacterium  only.  Tube  cultures  in  gelatine  inocu- 
lated from  the  spleen  and  the  liver  also  proved  pure. 

These  autopsies,  the  microscopic  examination  of  the  organs,  and 
more  especially  the  invariably  pure  cultures  from  each  animal,  con- 
firmed tne  supposition  that  tne  microbe  obtained  in  Illinois  was  the 
same  as  the  one  causing  hog-cholera  in  the  East.  The  fact  that 
neither  pi^s  nor  pigeons  nor  guinea-pigs  died  does  not  in  the  least 
weaken  this  conclusion.  The  experiments  on  preventive  inoculation 
show  clearly  that  large  doses  of  liquid  cultures  can  be  borne  with  im- 

? unity  by  the  majority  of  swine  when  introduced  beneath  the  skin, 
'he  microbe  may  have  been  of  a  less  virulent  variety  than  the  one 
with  which  inoculations  were  made  last  year.  On  the  other  hand,  a 
most  virulent  case  of  hog-cholera  was  produced  by  feeding  pure 
cultures,  as  the  following  notes  will  show: 

A  pig  was  kept  without  food  for  over  twenty-four  hours,  A  2|  per  cent,  solution  of 
sodium  carbonate  in  meat  broth  was  th'en  given  to  it.  Of  this  it  consumed  about  one 
liter,  taking  thus  about  25  ^ams  of  the  salt.  It  was  then  fed  with  about  50««  of  gela- 
tine cultures  and  100"  of  liquid  cultures  of  the  hog-cholera  bacterium  obtained  &om 
rabbits  which  had  succumbed  to  inoculation;  one  was  obtained  from  the  original 
gelatine  culture  of  the  spleen  made  in  Champaign  County,  Illinois.  The  animal  was 
found  dead  December  4,  scarcely  three  days  after  feeding.  This  was  the  briefest  pe- 
riod of  illness  thus  far  observed.    The  lesiona  were  very  pronounced.    Pyramids  of 
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kidneys  dfeep  red  throughout ;  glomeruli  visible  as  dark  points.    Lungs  pale,  not  fully 
collap)sed.    Kight  heart  filled  with  semi-coagulated  blood.    Liver  gorged  with  blooi 
Mucosa  of  stomach  intensely  reddened,  especially  along  fundus,  and  covered  with  a 
thick  layer  of  tenacious  mucus.     Mucous  membrane  of  ileum  similarly  affected. 
Peyer's  patches  exceedingly  dark  red,  showing  through  serous  coat.     The  elevated 
border  gives  each  a  sUghtly  concave  boat-shaped  appearance.     The  colon  also  deeply 
c<^ngested,  almost  hemorrhagic  in  patches,  filled  with  a  small  quantity  of  semi-liquid 
f  ec^s.     Tlie  rectum  still  filled  with  consistent  masses.    The  mesenteric  glands  con- 
gested. • 

Tlie  feeding  had  thus  produced  a  very  severe  inflammation  of  the  digestive  tract, 
so  severe,  in  fact,  that  the  animal  died  before  the  ulceration  or  necrosis  had  begun. 
The  diagnosis  was  further  confirmed  by  obtaining  pure  liquid  cultures  from  the 
spleen,  the  liver,  and  blood  from  the  heart.  The  oacteria  were  not  sufficiently 
numerous  in  these  organs  to  be  detected  by  the  microscope.  To  make  sure  that  the 
carbonate  of  soda  ha3  no  corrosive  effect  another  animal  was  treated  precisely  in 
the  same  way  by  starving  and  feeding  a  solution  of  the  salt.  No  ill  enects  what- 
ever were  manifested. 

In  order  to  test  the  specific  pathogenic  character  of  the  bacterium  obtained  from 
this  animal  a  large  rabbit  was  inoculated  subcutaneously  with  about  i'^*  of  a  Uquid 
culture  from  the  blood.  On  the  sixth  day  the  rabbit  was  lying  on  its  side;  abdom- 
inal breathing  very  labored.  It  was  foimd  dead  on  the  next  day.  Slight  thicken- 
ing of  the  subcutaneous  tissue  and  fascia  covering  the  thigh  muscles  at  the 
point  of  inoculation.  The  muscular  tissue  covered  with  minute  ecchymoses  aroand 
the  infiltrated  patch.  Small  quantity  of  serum  in  the  peritoneal  cavity.  Spleen 
very  large,  blacldsh,  exceedingly  friable,  and  crowded  with  bacteria.  Liver  en- 
larged; interlobular  tissue  pale;  the  entire  parenchyma  very  soft  and  brittle.  Dot- 
ting both  surfaces  of  all  the  lobes  are  small  grayish-white  patches,  involving  one, 
two,  or  three,  rarely  more,  acini,  and  bounded  very  sharply  by  the  acini  them- 
selves. Peculiar  figures  are  thus  formed,  three  contiguous  ones  giving  the  patch 
a  clover-leaf  appearance.  On  section  they  are  found  to  extend  to  the  depth  of  one 
or  several  acini  mto  the  parenchyma.  The  great  majority  of  these  masses  of  coag- 
ulation necrosis  involve  lobules  on  or  near  the  surface.  Only  a  few  are  in  the 
depths  of  the  organ.  When  such  a  whitish  mass  is  spread  on  a  cover-glass  and 
stained  innumerable  bacteria  of  hog-cholera  make  their  appearance.  The  rest  of 
the  tissue  is  likewise  crowded  with  them.  Beneath  the  pulmonary  pleura  are  laige 
purplish  patches  of  extravasation,  which  on  section  extend  deeply  mto  the  paren- 
chyma. Hie  lung  tissue  is  in  general  congested.  Blood  from  tne  heart  contained 
very  few  bacteria.    No  cultures  were  made. 

A  pipette  filled  with  heart's  blood  from  pig  No.  1  (Sodorns,  Ill.),asde- 
scribed  in  the  first  annual  report,  and  sealed,  was  opened  about  three 
weeks  later.  Want  of  time  had  prevented  earlier  examination.  Two 
liquid  cultures  were  inoculated  from  the  contents  of  the  pipette,  which 
were  dark  and  firmly  clotted,  without  any  order  whatever.  On  the 
following  day  both  were  clouded,  and  contained  the  motile  bacteriuin 
of  hog-cholera  growing  on  gelatine  in  the  same  manner.  One  of  the 
cultures  contained  in  addition  a  streptococcus,  which  was  eliminated 
by  making  plate  cultures  and  inoculating  fresh  tubes  from  a  single 
colony.  A  second  pipette  furnished  a  pure  culture  of  another  patho- 
genic microbe,  probably  the  cause  of  the  lung  disease.  This  will  be 
described  in  detail  farther  on. 

From  the  spleen  of  No.  2  cultures  were  made  as  above.  Small 
pieces  were  dropped  into  tubes  of  gelatine  with  the  usual  preca-ution. 
One  tube  remamed  pennanently  sterile.  In  two  others  liquefaction 
began  after  several  days.  A  rather  large  bacillus  was  found  in  both 
tubes,  in  one  associatea  with  a  microbe  to  be  described  later.  Pieces 
of  the  spleen  from  the  culture  containing  this  bacillus  alone  were 

E laced  beneath  the  skin  of  two  mic'e.  Both  remained  well.  This 
acillus,  therefore,  had  no  pathogenic  effect  upon  these  animals.  It 
was  probably  a  germ  acciaentalTy  present  in  the  spleen  during  life 
rather  than  a  contamination  of  the  cultures.  No  further  attention 
was  paid  to  it. 
X  The  bacterfam  of  hog-cholera  was  not  therefore  obtained  from  the 
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spleen  of  No.  2.  Nor  was  it  present  in  a  pipette  of  blood  obtained 
from  the  heart.  The  autopsy  notes  will  indicate  that  the  intestinal 
lesions  were  limited  to  a  single  patch  of  ulceration  at  the  base  of  the 
valve.  Whether  this  was  due  to  hog-cholera  cannot  be  said.  Never- 
theless the  absence  of  the  bacterium  of  hog-cholera  from  the  internal 
organs  in  chronic  cases,  or  its  great  scarcity,  has  been  a  matter  of 
common  observation  in  our  investigations  of  this  disease.  The  dis- 
ease is  in  fact  over,  and  only  the  lesions  remain.  It  resembles  in  this 
respect  typhoid  fever  in  man. 

The  presence  of  another  microbe  in  this  animal,  however,  even 
more  virulent  in  its  effects  upon  animals  than  the  bacterium  of  hog- 
cholera,  gives  it  a  peculiar  interest,  as  indicating  the  existence  of  two 
totally  distinct  diseases  in  the  same  herd  and  even  in  the  same  animaL 
To  illustrate  the  negative  results  often  obtained  in  this  disease  it 
seems  advisable  to  give  the  post  mortem  notes  of  another  case  of 
genuine  hog-cholera  observed  at  a  place  but  a  few  miles  from  the 
herd  from  which  Nos.  1  and  2  were  taken.  In  this  herd  the  animals 
"were  slowly  dying  of  a  chronic  maladjr  lasting  weeks.  None  of  those 
alive  seemed  very  ill  excepting  one,  which,  when  incited  to  run,  would 
move  a  short  distance  and  then  lie  down.  Yet  when  an  attempt  was 
made  to  catch  it  it  showed  considerable  strength,  scarcely  warranted 
by  the  extensive  lesions  found  at  the  autopsy.  It  was  killed  by  a  few 
blows  on  the  head.     The  following  facts  were  noted  down: 

The  superficial  inguinal  glands  very  large  and  of  a  pale  red.  In  the 
peritoneal  and  i)ericardial  cavity  a  small  quantity  of  serum ;  blood  clots 
readily;  lungs  normal.  In  the  caecum  tne  mucous  membrane  is  con- 
verted into  a  continuous  yellowish  necrotic  layer.  The  remaining 
portion  of  the  large  intestine,  containing  but  little  food,  is  studded 
wdth  isolated  ulcers  from  1*"  to  2*"™  (i  to  i  inch)  across,  showing  on  the 
surface  concentric  brownish  and  yellowish  rings.  These  ulcers  are 
visible  as  opaque  whitish  patches  under  the  serous  coat,  which  are 
surrounded  Dy  zone  of  newly  formed  injected  vessels.  The  ulcera- 
tion, being  thus  deep,  indicated  a  disease  of  some  weeks'  duration. 
These  lesions  accoraed  very  well  with  those  observed  at  the  Experi- 
mental Station. 

The  spleen,  which  was  preserved  in  a  sterilized  bottle,  contained  no 
germs  visible  on  cover-glass  preparations.  A  pipette  of  blood  was 
sterile,  neither  liquid  nor  solia  cultures  manifesting  any  growth  after 
inoculation.  Of  about  six  tubes  of  gelatine,  each  containing  a  bit  of 
spleen  tissue,  all  but  two  remained  jDermanently  sterile.  One  of 
tnese  contained  a  feebly  growing  motile  bacillus,  harmless  to  both 
mice  and  rabbits.  The  other  contained  a  Uquefying  microbe  not 
further  examined. 

EXPERIMENTS  DIRECTED  TOWARDS  PRODUCING  IMMUNITY. 

On  page  219  of  the  Second  Annual  Report  of  the  Bureau  of  Animal 
Industry  an  account  is  given  of  an  experiment  demonstrating  the 
very  important  fact  that  pigeons  may  be  made  insusceptible  to  tlie 
strong  virus  of  hog-cholera  by  the  subcutaneous  injection  of  liquid 
in  which  the  bacteria  had  multiplied  and  had  afterwards  been  de- 
stroyed by  heat. 

In  order  to  confirm  the  remarkable  result  there  obtained  a  second 
experiment  was  tried  in  the  same  way.  Three  pigeons  v©re  inocu- 
lated at  three  different  intervals  indicated  in  the  table  below  with 
1^  of  heated  culture  liquid  in  which  the  bactexivuBL  ot  "ha^-dELC^sst»» 
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had  been  multiplying  for  sixteen,  eleven,  and  fourteen  days,  respect- 
ively.   Three  additional  pigeons  received  only  two  doses  from  clot- 
ures sixteen  and  fourteen  days  old,  respectively.     The  culture  liquid 
used  was  beef  infusion  containing  1  per  cent,  peptone.    The  tubes  de- 
scribed in  the  First  Annual  Report  of  the  Bureau  were  used  unless  oth- 
erwise stated.    The  liquid  was  injected  beneath  the  skin  coveringthe 
pectorals  on  both  sides  of  the  keel.    Three  pigeons  were  reserve  as 
a  check  upon  the  experiment.    All  heated  cultures  used  were  tested 
by  inoculating  fresh  tubes,  which  remained  invariably  sterile.    Six 
days  after  the  last  inoculation  with  heated  virus  the  nine  pigeons 
were  inoculated  each  with  i^"^  of  the  eighth  culture,  two  days  old,  from 
the  spleen  of  pig  No.  156.   On  the  following  day  two  of  the  three  check 
pigeons  were  found  dead.  The  rest  were  apparently  undisturbed.  The 
third  check  pigeon,  which  was  not  aff ectea  by  the  inoculation,  differed 
from  the  rest  of  tne  pigeons  in  having  a  differently  shaped  tnmk,  ^ 
lon^  curved  beak,  large  ruffled  masses  over  the  nostrils,  and  nearly 
invisible  iris.    It  was  snow  white.    It  was  supposed  to  have  some  of 
the  characters  of  the  carrier  pigepn.   Leaving  this  bird  out  of  account, 
this  experiment  was  as  conclusive  as  the  preceding  in  demonstrating 
the  protective  power  of  devitalized  cultures. 

In  the  two  dead  pigeons  the  pectorals  presented  a  parboiled  ap- 
pearance over  an  area  about  2*^  by  S*'"  (1  by  1^  inches).  On  section 
the  discoloration  extended  into  the  muscular  tissue  for  from  i  to  j 
inch.  Nothing  characteristic  in  the  internal  organs.  In  both  the 
oesophagus  was  filled  as  far  as  the  pharvnx  with  regurgitated  food. 
This  phenomenon  had  been  observed  in  former  cases. 


Number  of  pigeoxL 


16. 
17. 
18. 
19. 
80. 
21. 
22. 
28. 
24. 


cc. 

CO. 

1 

1 

1 

cc. 

f 

1 
1 
1 
1 
1 


Total 


cc. 

V 

8 
2 
2 
2 


cc. 
i 

\ 

* 

I 


WeD  for  seTend  ireeks  aftet 

Do. 

Do. 

Do. 

Do. 

Do. 
Dead  March  9. 

Do. 
WeU. 


Since  the  product  formed  during  the  growth  of  the  bacteria  is  not 
destroyed  by  the  heat  necessary  to  destroy  the  life  of  the  bacteria 
themselves,  it  became  necessary  to  determine  whether  the  evapora- 
tion of  the  culture  liquid  in  a  water  bath  at  the  temperature  of  boil- 
ing water  would  destroy  this  product. 

Kecent  investigations  point  to  an  alkaloid  or  ptomaine  residting 
from  the  multiplication  of  bacteria  in  liquids.  It  seemed  advisable, 
therefore,  to  determine  whether  the  substance  producing  immunity 
in  pigeons  was  related  to  or  identical  with  the  ptomaines  thus  far 
examined.  If  -the  boiling  temperature  destroyed  the  power  of  pro- 
ducing immunity,  the  substance  possessing  this  propertymust  either 
be  easily  volatile  or  decomposed  at  this  temperature.  The  cultur^ 
used  were  renewed  f xom  day  to  day ^  so  that  the  seventh  culture  would 
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indicate  that  the  seven th  tube  had  been  inoculated  from  the  sixth, 
and  that  the  original  culture  from  the  spleen  of  the  animal  was  not 
more  than  seven  or  eight  days  older  than  the  seventh. 

In  the  following  experiment  two  pigeons  received  two  injections 
of  heated  cultures,  two  received  injections  of  cultures  which  had 
been  evaporated  on  a  water  bath  to  one-half  or  one-third  the  original 
volume  and  restored  to  this  volume  by  the  addition  of  sterile  dis- 
tilled water,  and  two  were  reserved  as  checks.  The  cultures  used 
were  from  eighteen  to  twenty-three  days  old.  All  received  these  in- 
jections beneath  the  skin  of  the  right  pectoral.  Five  days  after  the 
second  inoculation  each  received  beneath  the  skin  of  the  left  pecto- 
ral i*^^  of  the  ordinary  unattenuated  culture.  On  the  following  day 
one  of  the  check  pigeons  was  dead  and  one  sick,  as  shown  by  the 
ruffled  plumage  and  quiet  position.  Those  which  had  received  the 
heated  culture  were  both  well  and  remained  so.  Of  the  two  which 
had  received  the  evaporated  culture  one  was  well,  and  the  other  sick, 
which  died  two  days  later.  From  the  blood  from  the  heart  a  pure 
culture  of  the  bacterium  of  hog-cholera  was  obtained.  A  few  oac- 
teria  were  found  in  cover-glass  preparations  of  the  liver  and  blood. 
The  dead  muscular  tissue  of  the  pectoral  was  already  beginning  to 
separate  as  a  sequestrum. 

This  experiment  seemed  to  point  to  a  partial  destruction  of  the 
element  producing  immunity  during  the  process  of  evaporation. 


Number  of  pigaon. 


ao. 

81. 
88. 


84. 
86. 


April  86. 


U«*  evapor- 
ated culture. 

...do 

!••  heated  cult- 
ure. 

...do 


April  29. 


W  evapor- 
ated culture. 

...do 

!«•  heated  cult- 
ure. 

....do 


Total. 


8"  evaporated 
culture. 

....do 

3"  heated  cult- 
ure. 
...do 


cc. 


i 


SickMay4;de«d]|aj8. 

Well. 
Do. 

Do. 
Dead  May  4. 
Sick  Mav  4;  recovered 
May  12. 


A  number  of  other  experiments  were  made,  which  are  tabulated 
below.  In  some  the  culture  liquid  was  evaporated  on  the  water  bath 
to  dryness  and  again  diluted  in  sterile  water.  In  others  the  culture 
liquia  warf  simply  heated  to  58°  C.  to  devitalize  it.  This  was  tested, 
as  before,  in  6very  case  by  inoculating  sterile  infusions  therefrom. 
In  a  few  experiments  the  age  of  the  culture  was  limited  to  three 
days. 

The  results  of  these  experiments  show  that  evaporated  cultures 
are  less  efficacious  than  heated  ones;  also  that  a  single  injection  is 
not  protective.  A  period  of  two  days  between  consecutive  inocula- 
tions seems  to  be  sufficient  to  protect.  It  will  be  observed  that  the 
experiments  were  most  uniformly  successful  in  the  winter.  As  the 
warm  weather  approached  the  birds  became  less  susceptible,  so  that 
the  checks  failed  to  take  the  disease  in  some  experiments.  In  the 
winter  they  usually  died  within  twenty-four  hours  after  inoculation 
with  strong  virus.  Grains  of  com  in  the  beak  and  oesophagus  indi- 
cated partial  regurgitation  of  food  from  the  ciop,    La.\«t  oiL^^bSsvx^ 
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lived  loriger.  The  feathers  became  ruflBed  and  gave  them  a  piiSed 
appearance.  They  stood  in  a  comer  of  the  coop  with  head  droopiDg, 
the  tips  of  the  wing  separated  from  each  other  more  than  normally, 
the  tnil  feathers  touching  the  ground.  The  birds  were  conscious  of 
movements  about  them,  and  would,  when  approached,  regain  for  a 
time  their  normal  position,  relapsing  into  the  former  relaxed  attitnde 
soon  after. 

Experiments  with  pigeons. 


Number  of 
experiment. 

•3 

u    . 

^^ 

S2 

9 

z, 

1 

2 
3 

4 

1 

2 

3 
4 

1 
2 
3 
4 

1 
2 
8 
4 

1 
2 

3 

• 

1 
2 
3 

1 
2 
3 
4 

1 
2 
3 
4 

Heated  virus,  7  to  8  days  old. 

Strong  Tiros. 

p<w*^i*f 

I 

May2i. 
1  oc. 

1 
1 

May  31. 
1  cc 
1 
1 

June  2. 

.75  cc. 

.75 

.75 

.75 

Junel. 

.75  cc. 

.75 

.75 
.75 

Well  June  9. 

Do. 
Slight^  11;  recovered  Jane  9. 
Dl  next  day;  dead  June  7. 

HI  after  first  inoculation;  very  thin;  dead 

June  8. 
Became  sick  June  3;  still  wone  June  9;  dead 

June  12. 

WeUJune9. 

Do. 

n 

1  cc. 

1 

1 

J/dy29. 
1  cc. 

1 

1 

Evai)orated  rirus,  7  to  8  days  old. 

Strong  virus. 

• 

m 

May2i, 
1  oc. 
1 

Jimel. 
1  cc. 
1 

1 

June  A. 
1  oc. 

Wen  June  0. 

Do. 

Do. 
Sick  June  6:  still  so  June  9:  dead  June  14 

Heated  virus,  7  to  8  dajrs  old. 

Strong  virus. 

IV 

1  cc. 
1 

1 

1  cc. 

1 
1 

1  oc. 

May2i. 
1  cc. 

1 

Well  June  9. 

Do. 

Do. 
Dead  June  5. 

V 

i/aj/26. 
1  cc. 

1 

1 

Very  sick  June  2:  dead  June  3. 

Very  sick  June  2;  recovered  June  ^  dead 

June  13. 
Well  June  3. 

Evap.  vinw. 

Heated  virus. 

Strong  virus. 

VI 

May^. 
1  cc. 
1 
1 

May2Si. 
1  cc. 

1 
1 

Junel. 
f  cc. 
1 

Very  slightly  ill,  but  apparently  wdl  Jme  9. 
Do. 

Evap.  vims. 

Evap.  virus. 

Strong  virus. 

vu 

1  cc. 

1 
1 

1  cc 

1 
1 

1  cc. 
f 

June  90,  well;  July  1,  wcU. 

Do. 

Do. 
SlighUy  ilL 

Heated  virus. 

Heated  virus. 

Strong  virus. 

vm 

June  12. 
1  cc. 

1 

1 

June  15. 
1  cc. 

1 
1 

June  la 
J  cc. 

Well  July  1. 
Do. 
Do. 
Do. 

\ 
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In  order  to  determine  whether  such  very  susceptible  animals  as 
rabbits  and  guinea-pigs  could  be  made  immune  by  heated  cultures 
three  rabbits  were  selected,  two  of  which  were  inoculated  with  heated 
cultures  and  the  third  kept  as  a  check.  The  culture  liquid  used  con- 
sisted of  about  2  per  cent.  Liebig's  meat  extract  and  2^  per  cent,  pep- 
tone, neutralized  with  sodium  carbonate.  Contrary  to  the  former 
method,  the  cultures  were  made  in  Erlenmeyer  flasks,  and  the  liauid 
^was  not  more  than  I*'"  deep.  Considerable  evaporation  took  place 
through  the  cotton-wool  plu^,  -srhich  was  covered^  with  tin-foil.  Thus 
it  was  presumed  the  bacteria  would  multiply  more  abundantly  be- 
cause of  the  greater  amount  of  air  to  which  the  surface  of  the  liquid 
Tvas  exposed.  When  the  cultures  were  fourteen  davs  old  they  were 
heated  to  58"^  C.  to  destroy  all  life,  their  sterility  subsequently  being 
tested  by  reinoculation  into  fresh  tubes.  Rabbits  Nos.  3  and  4  re- 
ceived subcutaneously  into  the  thigh  on  April  24  and  28  and  May  1 
LS*"**  of  this  culture  liquid.  May  0  the  three  rabbits  (Nos.  2,  3,  4) 
were  inoculated  subcutaneously  with  an  equivalent  of  3  Ju*^*^  of  a  four- 
teenth culture  of  the  bacterium  of  hog-cholera.  Nos.  2  and  3  were 
found  dead  May  12.     No.  4  died  on  the  morning  of  the  same  day. 

All,  therefore,  succumbed  to  the  inoculation  with  strong  virus  in 
about  six  days,  those  having  received  about  4.5*^*'  of  the  heated  cult- 
ure as  quickly  as  the  check  animal. 

In  No.  2  (check)  there  was  slight  necrosis  of  the  muscular  tissue  at  the  place  of 
inoculation.  Small  amount  of  sorum  in  tlie  peritoneal  cavity.  Spleen  enlarged, 
very  dark,  and  friable.  The  bacterium  of  hog-cholera  was  present  in  large  num- 
bers in  cover-glass  preparations  of  the  spleen  and  liver,  fewer  in  kidneys,  the  cortex 
and  pyramids  of  which  were  deeply  congested.  A  liquid  culture  from  the  heart  was 
found  pure  microscopically  and  when  grown  on  gelatine  plates. 

In  rabbit  No.  8  local  necrosis  more  pronounced  than  in  No.  2.  Ecchymoses  on 
the  contiguous  wall  of  the  abdomen.  Large  intestine  loosely  adherent  to  bladder, 
the  latter  to  abdominal  wall;  mesenteric  vessels  distended  with  blood;  spleen  verv 
soft,  dark;  bacterium  of  hog-cholera  very  numerous  in  spleen,  less  so  in  liver.  A 
gelatine  tube  culture  from  the  spleen  pure. 

In  No.  4  the  local  lesion  was  similar  to  that  in  Nos.  3  and  8.  The  liver  studded 
throughout  with  very  small  punctiform  or  stellate  grayish-white  masses  of  coagu- 
lation necrosis.  A  larjge  abscess  filled  with  white  creamy  pus  and  with  a  welWe- 
fined  wall  fills  the  major  portion  of  the  right  lung.  Several  small  abcesses  present. 
The  bacteria  of  hog-cholera  were  abundant  in  spleen  and  liver.  A  liquid  culture 
of  blood  from  the  heart  and  a  gelatine  tube  culture  from  the  liver  were  both  pure 
cultures  of  the  same  bacterium.  No  immunity  was  thus  obtained  by  the  injection 
of  this  (quantity  of  devitalized  culture  liquid. 

A  similar  experiment  was  tried  with  three  guinea  pigs,  the  same  cultures  being 
used.  Nos.  Sand  G  received  subcutaneously  into  the  thigh  V^  April  21,  24,  and2B. 
The  culture  first  use<l  ten  days  old,  those  used  subsequently^  fourteen  da^s  old.  May 
5,  one  week  after  the  last  injection,  the  three  animals  were  inoculated  with  an  equiv- 
alent of  i?)W^^  of  a  thirt<»enth  culture  in  beef-infusion  peptone  two  days  old.  The 
check  animal  (No.  7)  and  one  inoculated  animal  (No.  o)  ooth  died  May  16,  eleven 
days  after  inoculation  with  strong  virus.  They  were  well  and  active  to  witliin  a 
few  days  before  deiith,  when  they  lx*gan  to  crouch  together  and  breathe  heavily.  In 
No.  5,  at  the  place  of  inoculation,  two  small  glands  were  enlarged,  and  a  cavity  was 
found  containing  soft,  dirty  grayish  material,  showing  no  cellular  structure  under 
the  microscope.  It  was  very  likely  a  product  of  coagulation  necrosis.  The  spleen 
ivas  enormously  enlarged,  its  dimensions  being  2  by  1  by  i  inch.  The  liver  was 
dotted  with  grayish  points  and  patches  of  coagulation  necrosis.  Kidneys  pale,  soft, 
enlarged.  Lungs  of  a  deep  red.  Both  liver  and  spleen  crowded  with  hog-cholera 
bacteria.  A  gelatine  tube  culture  from  the  spleen  pure.  In  No.  7  the  local  lesions 
Were  confined  to  an  enlargement  of  the  lymphatics,  otherwise  the  lesions  were  idon- 
tioal  with  those  of  No.  5.  One  cover-glass  preparation  from  spleen  and  liver  re- 
vealed no  bacteria,  but  a  hquid  culture  from  heart's  blood  and  a  gelatine  tul)e 
oulture  from  the  spleen  were  both  pure.  In  both  rabbits  and  guinea-pigs  the  local 
lesions  wore  more  pronounced  in  those  previously  inoculated  with  heated  virus.  The 
third  OTiinea-pig  remained  well.  A  second  inoculation  with  i"  of  a  liquid  culture 
^ay  22  was  also  without  eflFect,  as  it  was  well  and  active  June  2, 
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Tests  with  heated  virus  on  Pigs. 


In  order  to  test  the  effect  of  heated  cultures  upon  pi^s  the  follow- 
ing experiments  were  made  March  1:  Two  animals  (Nos.  162  and 
173)  received  hypodermically  each  9*^*^  of  a  second  and  third  culture, 
twelve  and  thirteen  days  old,  respectively,  which  had  been  devitalized 
by  heat.     March  9  a  second  dose  of  9*^*^  was  given  in  the  same  way, 
using  a  fifth  and  eighth  culture  eighteen  and  fourteen  days  old  re- 
spectively.   These  cultures  were  made  in  beef  infusion  containing  1 
per  cent,  peptone,  excepting  one,  which  contained  about  2  per  cent 
of  blood  serum  in  place  of  the  peptone.   After  the  second  inoculation 
of  No.  162  a  swelling  appeared  on  one  side.    Both  were  fed  with  vis- 
cera infected  with  hog-cnolera,  and  placed  with  sick  and  dying  pigs 
in  a  large  infected  pen.     No.  162  was  found  dead  March  29  and  No. 
173  April  6.    The  appended  table  and  notes  give  a  summary  of  the 
experiment: 


Number. 

March  1. 

Mondi  9. 

Total. 

Fed. 

Died. 

Number  dayi 
after  feediof. 

168 

cc, 

0 
9 

oe. 

9 
9 

cc. 

18 
18 

March  19 
March  19 

Blarch  29 
April      6 

10 

178 

17 

No.  162.  Subcutaneous  fatty  tissue  much  reddened.  Mucous  membrane  of  stomach 
considerably  ulcerated;  of  small  intestine  deeply  congested.  For  8  or  10  feet  above 
the  ileo-csecal  valve  the  mucous  membrane  or  Ueum  is  completely  necrosed.  Largia 
ulcers  in  caecum  and  upper  portion  of  colon.  » 

No.  178.  Subcutaneous  fatty  tissue  slightly  reddened.  PetechisB  under  pulmonary 
pleura.  Extravasations  imder  serosa  of  caecum  and  colon.  Inflammatory  adhesions 
of  large  intestine  with  walls  of  abdomen.  A  patch  of  extravasation  beneath  peri- 
toneal layer  of  dorsal  abdominal  wall  nearly  8  inches  across.  Spleen  very  much 
enlarged  and  softened.  The  mucous  membrane  of  large  intestine  and  several  feel 
of  ileum  necrosed  and  breaking  down.    Fundus  of  stomach  deeply  congested. 

This  experiment  clearly  showed  that  this  method  was  no  protec- 
tion to  the  animal  when  the  latter  was  infected  by  feeding. 

It  now  became  necessary  to  determine  whether  this  method  would 
confer  immunitjr  upon  animals  simply  exposed  to  the  disease  by  co- 
habiting with  diseased  animals  in  inf  ectea  pens.  Observations  made 
upon  other  diseases  by  investigators,  and  oy  us  upon  this  disease, 
seem  to  lead  to  the  inference  that  it  frequently  depends  on  the  quan- 
tity of  virus  introduced  into  the  system  whether  the  disease  will 
make  its  appearance  or  not.  In  feeding  this  quantity  is  considerable; 
in  simple  exposure  in  infected  pens  to  diseased  pigs  the  amount  of 
virus  taken  into  the  body  with  the  food  and  drink  is  necessarily  in 
small  and  repeated  doses.  The  following  experiment  was  thereiore 
planned: 

Four  pigs  (Nos.  163,  164,  177,  and  196)  were  inoculated  March  13 
with  heated  virus,  each  receiving  4^*'*'  beneath  the  skin  of  each  thigh. 
The  cultures  in  beef  infusion  with  1  per  cent,  peptone  were  about  fif- 
teen days  old  when  heated.  The  second  inoculation  was  made  March 
16  from  a  culture  in  an  Erlenmeyer  flask  about  eleven  days  old,  and 
containing  about  50''®  of  culture  liquid.  Each  animal  received  10" 
as  before. 

March  31. — These  animals,  together  with  two  check  pigs  (Nos.  195 
and  201)  were  placed  in  a  large  infected  pen.  Within  a  period  of 
three  weeks  from  this  dat^  at  iQs>at  Mt^Qu  pigs  died  of  hog-cholera 
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n  this  pen.  The  two  check  animals  died  on  the  14th  and  19th  of 
^pril,  respectively.  Of  four  vaccinated  animals  only  No.  163  showed 
i^ns  of  the  disease,  and  gradually  developed  into  a  chronic  case,  d  j^- 
ng  of  general  debility  on  May  1.  The  three  other  vaccinated  ani- 
nals  remained  apparently  well  for  months  after,  although  constantly 
exposed  to  the  dLsease  in  the  infected  pen. 


Hg.  No. 


18S 
164 
177 
196 
Ids 
101 


Vaodnation. 


March  18. 


c.c 
9 
9 
9 
9 


March  10. 


e.e. 
10 
10 
10 
10 


Expos- 
ure. 


Mar.  81 


Mar.  81 
Mar.  81 
Mar.  81 
Mar.  81 


Died. 


May    1 


July  2» 
July  7 
April  19 
April  14 


Number  of  days  after  exposure. 


81  days. 

8  months  and  28  days. 
8  months  and  7  days. 
19  days. 
14  days. 


Autopsy  notes, — No.  108.  Spleen  not  much  enlarged;  texture  firm;  effusion  into 
pericardial  and  thoracio  cayity.  Lymphatic  glands  enlarged,  but  pale;  two  ulcers 
in  stomach;  small  intestine  normal;  mucosa  of  caecum  and  colon  studded  with 
manj  extensive  and  deep,  yellowish  ulcerations.  On  cover-glass  preparations  of 
the  spleen  only  a  few  bacteria  could  be  seen.  Two  liquid  cultures  moculated  from 
the  same  orean  remained  sterile.  No  colonies  appeared  in  the  gelatine  tube  inocu- 
lated with  blood  from  the  heart.  A  few  developed  in  the  tube  moculated  from  the 
spleen. 

No.  195.  Spleen  greatly  enlarged;  gorged  with  blood;  veir  friable;  shreds  of 
a  fibrinous  exudate  on  serosa  of  mtestines;  much  serum  in  abdominal  cavity;  pete- 
chise  on  epicardium  of  auricles;  small  anterior  lobes  of  lung  hepatized;  mucous 
membrane  of  gall  bladder  ulcerated;  extensive  ulceration  and  mflammation  of  mu- 
cous membrane  of  caBcum  and  colon.    Hemorrhagic  inflammation  of  kidneys. 

No.  201.  Spleen  but  slightly  enlarged;  lungs  extensively  hepatized;  intense  con- 
gestion and  commencing  ulceration  of  the  mucosa  of  large  intestine;  stomach  and 
portion  of  ileum  similarly  congested.  Though  no  bacteria  were  found  on  a  cover- 
glass  preparation,  a  pure  culture  was  obtained  by  carefully  dropping  a  piece  of 
spleen  ti^e  into  a  culture  tube.    This  was  tested  on  gelatine. 

After  apparently  resisting  the  infection  for  several  months  the  remaining  pigs 
(Nos.  164, 1T7,  and  196)  were  transferred  to  a  clean  pen.  No.  177,  not  very  thrifty, 
began  to  decline,  and  finally  died  July  23.  Among  the  most  prominent  lesions  were 
a  plastic  exudate  on  the  epicardium  and  numerous  large  old  ulcers  in  the  large  in- 
testine. The  mucosa  itself  was  extensively  pigmented.  No.  196,  on  removal  from 
the  infected  pen,  seemed  in  good  condition,  but  it  died  July  7,  after  some  days  of 
unthrifty  condition.  In  this  case  the  mucous  membrane  of  the  large  intestine  was 
pigmented,  and  there  were  what  appeared  to  be  cicatrices  of  old  ulcerations.  In  all 
of  the  large  serous  cavities  there  was  considerable  effusion.  In  cover-glass  prepa- 
rations of  the  spleen  there  were  no  hog-cholera  bacteria  to  be  seen,  but  numerous 
bacilli  resembling  those  of  malignant  ^ema. 

A  second  experiment  was  made  in  the  same  way  upon  Nos.  197  to 
200,  inclusive,  and  No.  157.  March  24  each  animal  received  in  the 
thigh  about  10®*  of  a  mixture  of  heated  cultures  in  beef  infusion  with 
1  per  cent,  peptone  about  fourteen  days  old.  March  29  an  equal 
amount  was  injected,  one-half  into  each  axilla,  these  cultures  being 
about  fifteen  days  old.  These  animals  were  kept  until  April  20,  when 
all  but  No.  157  were  placed  in  the  large  infected  pen.  From  that 
(late  on  pigs  died  almost  every  c^ay  of  the  disease,  so  that  the  infection 
must  have  been  quite  thorough.  Unfortunately  no  check  animal 
was  exposed  at  the  same  time.  In  these  animals  the  slight  swelling 
at  the  seat  of  inoculation  disappeared  in  a  few  weeks. 

They  remained  well,  with  the  exception  of  No.  199,  which  became 
emaciated  and  was  found  dead  May  19,  about  one  month,  att^t  ^^^j<^v 
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ure.  The  three  remaining  animals  were  apparently  unaffected  nearly 
two  months  after  exposure.  At  this  time  No.  197,  which  appeared 
rather  thin,  was  killed,  to  determine  if  any  ulcerations  were  present 
But  the  mucous  membrane  of  the  intestine  was  entirely  normal,  with 
no  indications  of  former  ulcerations. 


Pig  No. 


196 

200 
257 


Injection  of  heated  virus. 


March  84. 


ee. 

10 
10 
10 
10 
10 


March  so. 


cc. 

10 
10 
10 
10 
10 


Time  of  ex- 
po6ure. 


April  20 
April  20 
April  20 
April  20 
May  25 


Killed  June  10. 
Well  June  10. 
Died  May  I'J. 
Died  July  li 
Died  June  2S. 


HeAlthy. 


Autopsy  notes  of  No,  199. — Slight  extravasation  in  subcutaneous  connective  tissue. 
Spleen  somewhat  enlarged,  filled  with  blood,  friable;  considerable  effusion  in  peri- 
toneal cavity.  Right  lung  in  part  hepatized;  pleuritic  adhesions  t«  chest- wall;  hem- 
orrhage in  and  about  pelvis  of  kidney;  lymphatic  glands  purplish;  extensive  and 
deep  ulceration  of  the  mucosa  of  large  intestine. 

Pig  197,  killed  for  examination,  was  very  ansBmic.  There  was  some  pale  serum  in 
abdominal  cavity.  The  kidneys  and  lymphatic  glands  showed  evidence  of  chronic 
inflammation.  The  lungs  were  exceedingly  pale.  No  evidence  of  inflammation  or 
ulceration  in  any  portion  of  the  intestinal  &act. 

It  must  be  borne  in  mind  that  these  animals  were  constantly  ex- 
posed for  a  period  of  several  months  to  the  virus  of  the  disease,  and 
that  a  continual  struggle  between  the  organism  and  the  invading 
parasites  must  have  been  going  on,  which  naturally  would  tend  to 
lower  the  vitality.  Such  severe  conditions  as  these  are  probably 
never  realized  among  herds. 

The  later  history  of  No.  200  does  not,  however,  bear  out  the  first 
supposition  that  complete  immunity  was  attained.  After  being  con- 
tinually exposed  in  the  infected  pen  from  April  20  to  June  21  it  was 
removed  to  a  clean  pen,  where  it  continued  to  grow  very  weak.  It 
died  July  12.  The  autopsy  revealed  a  plastic  pleurisy  over  the  right 
lung  ana  a  fibrinous  exudate  upon  the  epicaraium.  The  mucosa  of 
the  caecum  was  extensively  necrosed;  in  the  colon  the  ulcers  were 
isolated;  the  solitary  follicles  were  very  prominent.  A  small  bit 
from  the  epicardial  exudate  was  placed  beneath  the  skin  of  two  mice. 
One  of  them  died  on  the  eighteenth  day.  The  spleen  was  greatly  en- 
larged. Numerous  hog-cholera  bacteria  were  present  in  this  organ 
and  liver.  The  epicardial  exudate  of  the  pig  must  have  contained 
but  very  few,  for  they  could  not  be  demonstrated  in  cover-glass 
preparations.  The  long  period  of  time  from  the  inoculation  of  the 
mouse  to  its  death  is  also  evidence  of  a  very  small  quantity  of  virus. 

No.  157,  inoculated  with  the  rest,  became  quite  lame  in  the  hind 
limbs,  so  that  it  was  thought  best  not  to  expose  it  to  the  disease  in 
the  infected  pen  for  the  time  being.  It  soon  recovered  its  power  of 
locomotion,  and  was  transferred  to  the  infected  pen  May  25  and  re- 
moved therefrom  June  28.  In  the  new  pen  it  grew  rapidly  weaker 
and  died  June  28.  On  post  mortem  (Examination  the  right'lung  was 
found  entirely  hepatized  and  adherent  to  the  chest- wall.  The  mucosa 
of  caecum  and  colon  was  studded  with  large  and  deep  ulcers;  that  of 
the  fundus  of  stomach  was  deeply  congested. 

It  became  desirable  to  determine  whether  repeated  subcutaneous 
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injections  of  heated  cultures  until  a  large  amount  had  been  intro- 
duced into  the  system  would  be  more  emoacious  in  producing  im- 
XQunity.  For  this  purpose  the  culture  liquids  were  concentratea,  by 
"using  a  2  per  cent,  solution  of  meat  extract  with  2  per  cent,  peptone 
for  some  of  the  injections;  for  the  remainder  a  2  per  cent,  solution 
of  peptone  in  beef  infusion.  The  cultures  were  made  in  Erlenmey  er 
fladkSy  plugged  with  cotton  wool. 

The  table  civen  below  gives  the  date  of  the  injection  and  the  quan- 
tity used  eacn  time.  It  will  be  noted  that  Nos.  191  and  194  received 
two,  Nos.  216  and  218  three,  and  Nos.  219  and  221  four  doses  each  of 
the  heated  culture  liquid.  The  injections  were  made  two  days  apart, 
the  exposure  in  the  infected  pen  and  among  diseased  animals  about 
one  week  after  the  last  inoculation*.  Nos.  220,  232,  and  235  were 
placed  in  the  infected  pen  at  the  same  time,  to  determine  the  virulence 
of  the  infection  upon  pigs  which  had  not  received  any  injection. 


Fig  No. 


ne. 
ai8. 


191.. 


IM*. 


Heated  vims. 


April  90. 


00. 

9 
9 
9 
9 


April  82. 


CO. 

8 
8 
8 
8 


April  M. 


CO. 

10 


10 


April  26. 


00. 


8 


8 
8 


8 


Total. 


CO. 

St* 

m 

18 
18 


18 


Exposure  in  In- 
fected pezL 


Ma74 

Maj4 
May  4 
May  4 
May4 
May  4 
May  4 
May  4 
May  4 


Died  May  17. 
Died  May  19. 

Do. 
Died  May  28. 

Do. 
Died  May  17. 
Died  May  28. 
Died  June  12. 
Died  June  19. 


^CShecks. 


All  of  the  inocidated  and  control  animals  died  within  periods  rang- 
ing from  thirteen  to  nineteen  days,  only  one  living  thirty-nine  days, 
and  this  one  a  control  animal.  Of  those  that  had  received  two  doses, 
No.  191  died  May  23  (nineteen  days  after  exposure),  with  considerable 
ulceration  in  caecum  and  colon.  No.  194  died  May  19,  with  extensive 
and  deep  congestion  of  the  lymphatic  glands  in  general,  of  the  kidney, 
stomach,  and  large  intestine.  In  the  latter,  ulceration  was  not  yet 
begun.  No.  216,  which  had  received  three  doses,  died  verv  unex- 
pectedly thirteen  days  after  exposure.  The  lesions  were  of  tne  hem- 
orrhagic tyi>e,  involving  extravasations  and  ecchymoses  of  the  intes- 
tinal tract,  more  especially  of  the  large  intestine,  heart,  lungs,  lym- 
phatic ana  subcutaneous  fatty  tissue.  Ulceration  in  large  intestine 
very  slight,  the  congestion  being  intense.  No.  218,  trea^d  like  the 
former,  died  fifteen  days  after  exposure.  The  lesions  were  like  those 
of  No.  216,  but  not  so  severe.    IJlceration  as  yet  very  slight. 

Nos.  217  and  221,  which  had  received  four  injections,  died  fifteen 
and  nineteen  days  after  exposure,  respectively.  The  lesions  in  No. 
217,  which  died  very  suddenly,  were  of  hemorrhagic  character,  the 
ulceration  in  the  caecum  and  colon  being  quite  superficial.  In  No. 
221  the  ulceration  was  more  pronounced,  the  general  congestion  and 
extravasation  much  less  so. 

Of  the  control  animals  the  lesions  of  No.  220  were  of  the  hemor- 
rhagic type,  resembling  those  of  No.  194  very  closely.  In  No.  232 
there  was  extensive  ulceration  of  the  mucous  membrane  of  the  large 
intestine.  In  No.  235,  which  lived  for  thirty-nine  days  after  expos- 
tire,  the  mucosa  of  the  caecum  and  upper  portion  of  the  colon  was 
involved  in  complete  necrosis  nearly  5°*"  thick.  Beyond  this  the  n^- 
41  AQ—m. 
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orosis  took  the  form  of  isolated  ulcers.    Owing  to  the  depth  of  the  li 
ulceration  inflammatory  adhesions  had  formed  between  the  cfiBcum  ■' 
and  adjacent  organs.    There  was  no  reactionary  swelling  of  the  inoc- 
nlated  animals  at  the  point  of  injection. 

Those  animals  in  which  the  disease  took  the  hemorrhagic  type 
succumbed  very  suddenly,  as  if  the  invasion  had  taken  place  in  a 
single  day.  In  those  ammals  in  which  symptoms  of  weakness  and 
loss  of  appetite  appeared  some  days  before  death  the  well-defined 
lesions  were  as  a  rule  limited  to  the  large  intestine  in  the  form  of 
\iloerations.  The  former  ccuses  represent  a  class  in  which  the  bac- 
terium invades  the  entire  vascular  system;  in  the  latter  the  absence 
of  a  general  congestion  and  extravasation  seems  to  indicate  a  more 
local  multiplication  of  the  specific  disease  germ  in  the  intestinal  trad 

This  mode  of  vaccination,  as  shown  by  the  results  recorded,  did 
not  prove  to  be  any  protection  to  the  animals,  as  they  died,  most  of 
them,  within  a  brief  period  after  exposure  from  a  very  acute  attack 
of  the  disease. 

The  spleen  examined  in  about  one-half  of  these  cases  contained  the 
bacterium  of  hog-cholera,  usually  in  large  numbers.  From  a  few, 
cultures  were  made  in  which  the  bacterium  was  found  pure. 

A  second  experiment  was  tried,  in  which  each  animal  received  hy- 
podermically  40**  of  heated  culture  liquid  in  two  doses.  The  cidtiireB 
were  made  in  beef  infusion  with  1  per  cent,  peptone,  the  growth  being 
killed  by  a  temperature  of  68°  C.  the  third  day  after  inoculation. 
The  flasks  used  were  shaped  like  Erlenmey er  flasks,  a  jglass  cap  being 
fitted  over  the  flask  by  means  of  a  ground-glass  joint,  which  con- 
tracted into  a  straight  narrow  tube,  plugged  with  glass  wooL  The 
removal  of  a  cotton-wool  plug  was  thus  avoided,  the  cap  being  removed 
for  inoculation.  This  culture  flask  affords  better  ventilation  and  a 
more  rapid  evaporation  of  the  culture  liquid  than  does  the  cultnre 
tube  witn  the  bent  ventilating  tube. 

The  following  table  gives  an  the  facts  necessary  for  an  understand- 
ing of  the  experiment  and  its  results: 


FlfNa 


^  • 

M0.. 
290*. 
967. 
SB8.. 

«ro*. 


Beatad  Tlnis. 


June  14.    June  17, 


cc. 
90 
13 

to 


90 
90 
90 


cc. 
80 
90 
SO 


90 
SO 
90 


Total. 


Cc. 
40 

as 

40 


40 
40 
40 


^tpomtreinin 
xectedpeofl. 


June  81 
June  91 
June  91 
Jime  91 
Jiine  91 
June  91 
June  91 
June  91 


Remarks. 


Died  July  7 
Died  July  0 
Died  July  9 
Died  July  8 
Died  July  6 
Died  July  10 
Died  July  10 
Died  July  9 


Daygafterflfit 


H 
18 
18 

ii 

19 
19 
U 


♦Checat. 

It  will  be  seen  that  dll  the  experimental  animals  died,  inoculated  as 
well  as  check  animals,  within  a  few  days  of  one  another;  death  taking 
place  about  sixteen  to  eigliteen  days  after  the  first  day  of  exposure. 
A  brief  synopsis  of  Uig  post  mortem  appearances  will  not  be  amiss  in 
this  connection: 

Xn  No.  281  the  spleen  was  very  much  enlarged  ahd  gorged  With  blood.    The  In- 
—w  congeeted  tuuoous  membrane  of  the  oeecBm  aad  goIoh  was  dotted  with  small 
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■aperfioial  nloeratiotit.  In  No.  288  the  congestion  of  spleen,  and  ulceration  with 
congestion  of  the  large  intestine,  were  also  very  marked.  No.  286  presented  the 
same  lesions.  The  uicefs  in  the  caecum  were  irom  J  to  i  inch  across.  No.  330 
(check)  diifered  from  the  preceding  cases  in  presenting  severer  lesions;  gre<atlT  en- 
larged and  congested  spleen  and  lymphatic  glands,  entire  superficial  necrosis  of  the 
caecum  and  upoer  portion  of  colon,  with  intense  congestion  of  the  mucosa  of  the 
entire  colon  ana  great  thickening  of  the  walls;  extensive  extravasation  of  blood  be- 
neath the  mucosa  of  duodenum. 

Of  the  second  lot  of  four  treated  in  the  same  way,  No.  267  presented  very  severe  les- 
ions, consisting  of  intense  congestion  and  extravasation,  Involving  the  spleen,  lym- 
phatic glands,  mngs,  and  kidney.  The  left  lung  was  almost  entirely  adherent  to  costal 
pleura.  There  was  considerable  hemorrhage  in  the  pelvis  of  l>oth  kidneys.  The 
large  intestine  was  least  changed,  the  mucosa  being  slightly  ulcerated  and  containing 
some  hemorrhagic  spots  and  points.  This  animal  was  first  to  die  out  of  tliis  lot  of 
eight.  In  No.  268  the  congestion  involved  the  lymohatic  glands  generally,  and  the 
mucosa  of  the  large  intestine,  which  was  extensively  necrosed  in  its  uj)i)er  portion. 
No.  269  resembled  No.  267  in  the  severity  of  the  lesions.  The  lungs  were  not  af- 
fected, however,  while  the  ulceration  of  caecum  and  upper  colon  was  verv  extensive 
and  deep.  No.  270  (check)  presented  extensive  ulceration  of  the  large  intestine  and 
a  greatly  enlarged  sjpleen.  In  five  cases  the  spleen  contained  the  fecteria  of  hog- 
cholera  more  or  less  abundantly.  In  two  none  could  be  seen  on  one  or  two  oover- 
glaflsefl.  No  local  swelling  had  deTelc^>ed  at  the  points  of  injectiou  in  any  of  the 
looulated  animals. 

In  tliis  experiment  no  immunity  was  produced,  since  the  animals 
succumbed  to  the  infection  very  quickly  and  showed  themselves  very 
susceptible,  as  indicated  by  the  severe  lesions  of  the  internal  organs 
in  jgeneraL 

Tne  foregoing  experiments,  aimed  at  producing  immunitv  by  the 
injection  of  the  chemical  products  or  ptomaines,  were,  as  a  wnole,  un- 
successful with  reference  to  piKS.  although  successful  upon  pigeons. 
If  larger  doses  of  culture  liquid  nad  been  given  and  in  separate  doses 
extending  over  longer  periods  of  time  the  results  might  have  been 
positive  even  upon  pigs.  The  cost  of  the  culture  fluid  Being  too  great 
to  make  the  experiment  of  practical  value  on  a  large  scale,  no  further 
attempts  were  made  in  this  direction  for  the  present. 

As  the  etiology  of  this  very  virulent  disease  had  been  sufficiently 
demonstrated  by;  the  experiments  reported  last  year,  no  particular 
attention  was  paid  to  a  determination  of  the  presence  of  the  bacteria 
of  hog-cholera  by  cultures.  Usually  the  s|)leen  was  examined  by 
means  of  cover-glass  preparations  whenever  time  allowed,  and  in  most 
cases  large  numbers  of  the  specific  bacterium  were  present.  In  the 
many  cuTtures  from  spleens  made  from  these  and  subsequent  cases  to 
carry  out  the  inoculations  none  other  than  the  motile  bacterium  of 
hog-cholera  appeared  in  these  cultures.  At  the  same  time  many 
minor  experiments  upon  mice  were  made  for  various  purposes,  and 
in  all  the  characteristic  lesions  described  in  the  second  report  were 
found  associated  with  the  specific  bacterium. 

Inoculations  with  unattenuated  cultures. 

While  the  tests  for  conferring  immunity  upon  pigs  by  the  injection 
of  heated  virus  were  being  carried  on  it  was  thought  advisable  to  ex- 
periment in  the  same  direction  with  the  unattenuated  cultures  them- 
selves. A  lot  of  animals  was  at  first  inoculated  twice  with  very 
small  quantities,  the  period  between  the  two  inoculations  being  about 
two  weeks.  This  time  was  siifflrient  to  reveal  any  disease  which  might 
have  been  induced  by  the  inoculations.  Two  weeks  after  the  second 
inoculation  the  animal  was  infected  either  by  feeding  the  internal 
organs  of  pigs  which  had  died  of  the  disease  or  by  exposing  it  to 
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the  sick  and  dying  in  an  infected  pen.  It  was  soon  found  that  the 
inoculations  were  Dy  no  means  protective  in  whatever  way  the  virus 
entered  the  system.  Feeding  usually  produced  cases  or  the  most 
acute  character  and  with  the  most  severe  and  extensive  lesiojis.  The 
doses  of  inoculated  cultures  were  gradually  increased  in  quantity 
without  yielding  any  better  results.  Of  a  large  number  of  animals 
subjected  to  inoculation  only  five  took  the  disease  unmistakably  as  a 
consequence  of  the  operation. 

This  method  of  protective  inoculation  having  failed  with  unatten- 
uated  cultures,  there  seemed  no  necessity  for  attempting  any  investi- 
gations with  attenuated  cultures.  The  experiments,  including  tables 
anApost  mortem  notes,  are  given  in  extenso  as  they  were  made.  In 
reading  them  over  it  will  be  noticed  that  the  virus  was  cultivated 
chiefly  in  liquid  media,  and  the  solid  media,  more  particularly  nutri- 
tive gelatine,  were  only  employed  to  test  the  purity  of  the  cultures. 
Whenever  these  cultures  were  used  for  inoculations  they  were  pre- 
viously tested  on  gelatine  plates  by  drawing  a  platinum  wire,  dipped 
into  the  culture,  through  the  gelatine  layer  two  or  three  times  berore 
the  gelatine  had  become  solid.  Among  the  hundreds  of  cultures  thus 
tested  in  the  space  of  several  months  not  one  was  found  impure. 
Series  of  cultures  extending  up  to  the  tenth  generation  were  usually 
carried  on  by  inoculating  fresh  tubes  each  day.  The  last  culture 
tested  as  described  above  gave  precisely  the  same  colonies  as  the  first 
in  all  the  series  thus  far  prepared.  The  culture  tube  described  in  the 
first  annual  report  of  tne  bureau  was  used  almost  exclusively  for 
these  cultures  in  liquid  media.  The  advantages  and  accessibility  of 
cultures  in  liquids  for  purposes  of  inoculation;  the  readiness  and  ease 
with  which  quantities  or  doses  may  be  determined,  finally,  certain 
characteristics  of  growth  in  liquids,  place  this  method  on  a  level  with, 
if  not  above,  that  of  solid  cultures  for  experimental  purposes.  For 
diagnostic  purposes  solid  media  are  to-day  a  sine  qua  non  of  bacteri- 
ological work. 

Experiments, — Pigs  Nos.  152,  167,  168,  and  175  were  inoculated 
with  pure  cultures  in  beef -infusion  peptone  as  follows :  On  January  23, 
one  drop  of  the  seventh  culture,  derived  from  the  spleen  of  pig  No,  114; 
on  February  8,  with  ^^  from  a  culture  derived  from  a  guinea-pig  (No. 
4).  Both  cultures  were  diluted  in  sterile  normal  salt  solution  in  such 
a  way  that  V^^  of  fluid  was  injected  each  time.  The  inner  aspect  of 
the  thigh  near  Poupart's  ligament  was  chosen.  The  liquid  was  intro- 
duced beneath  the  skin  into  the  subcutaneous  tissue  with  a  hypoder- 
mic syringe.  There  was  no  perceptible  swelling  at  the  site  of  either 
inoculation,  excepting  in  No.  175,  in  which  there  were  two  nodes,  each 
of  the  size  of  a  walnut,  at  the  seat  of  the  first  inoculation.  In  order 
to  test  the  extent  of  the  immunity  which  these  inoculations  may  have 
conferred,  feeding  the  viscera  of  pigs  which  had  succumbed  to  hog- 
cholera  was  resorted  to,  the  animals  being  transferred  to  the  large  in- 
fected pen  for  this  purpose.  Nos.  168  and  175  were  fed  in  this  way 
March  5,  and  two  animals  not  inoculated  (Nos.  158  and  159)  were  fed 
with  them.  All  four  died,  the  two  vaccinated  animals  in  about  twenty 
days,  the  others  in  about  fifteen  days  after  feeding.  March  13,  Nos. 
152  and  167  were  fed  with  two  check  animals  Nos.  176  and  190.  These 
four  also  died  of  hog-cholera;  the  two  vaccinated  ones  averaging 
twenty  days,  the  others  eleven  days  after  feeding.  The  inoculation 
may  be  said  to  have  simply  retarded  death  from  nve  to  nine  days.    A 
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table  giving  a  stunmary  of  these  facts  is  appended,  together  with  a 
"brief  description  of  the  post  mortem  appearances: 


Pig  No. 


152 

1«7 
168 
173 
158 
180 
178 
190 


January  88. 


Drop* 


1 
1 
1 


Februaiy  8. 


cc. 


Fed  with  hog- 
cholera  Tiaoera. 


March  18 
March  18 
MarchS  . 
March  5  . 
MarchS  . 
MarchS  . 
March  18 
March  18 


Died. 


April  8... 
April  1... 
March  38 
March  22 
March  21 
March  19 
March  23 
March  25 


Days  aftar 
feeding. 


21 
19 
23 
17 
16 
14 
10 
12 


Autopsy  notes, — No.  152. — Skin  of  limbs  and  abdomen  dotted  with  purple  spots; 
on  abdomen  general  reddening.  Points  of  extravasation  and  ecchymosed  spots 
throughout  the  subcutaneous  connective  and  fatty  tissue  and  on  ^astro-splenic 
omentum.  Superficial  inguinal  gkuids  greatly  enlarged  and  congested.  Spleen  en- 
larged, filled  with  blood,  and  very  soft.  Jretechiae  on  epicardium.  Numerous  lobules 
of  the  limgs  collapsed.  Glomeruli  of  kidneys  appear  as  deep  red  i>etechiee.  In  cae- 
cum and  upper  portion  of  colon  extensive  and  deep  ulcers.  A  few  in  th«  ileum  near 
the  valve.  The  mucosa  of  the  stomach,  small  and  large  intestine;  thickly  covered 
with  dark  red  points  or  petechiaB. 

No.  167. — Dying,  and  hence  killed  by  a  blow  on  the  head.  Spleen  swollen,  friable; 
epicardium  dotted  with  points  and  spots  of  extravasation.  In  limm  a  few  collapsed 
lobules.  Lymphatic  glainds  generalr^  ver^  deeply  congested,  similarly  the  mucous 
membrane  of  nmdus  of  stomach  and  the  kidneys.  Large  ulcers  in  caecum  and  upper 
portion  of  colon. 

No.  168. — Subcutaneous  and  subperitoneal  tissue  contains  numerous  ecchymoses 
from  i  to  f  inch  in  diameter.  Spleen  enlarged,  gorged  with  blood,  friable.  Petechise 
on  epicardium.  Lungs  not  collapsed;  its  parenchyma  contains  numerous  deeply 
congested  areas  from  i  to  i  inch  in  oiameter.  Kidneys  enlarged,  with  extravasations 
on  surface  and  in  parenchyma.  Ck)rtex  of  lymphatics  in  general  deeply  congested. 
Sxtensive,  almost  continuous,  ulceration  of  caecum  and  upper  x)ortion  of  colon,  in 
part  blackish,  the  remainder  of  the  large  intestine  being  tne  seat  of  severe  inflam- 
mation and  extravasation.    Mucous  membrane  of  stomach  similarly  involved. 

No.  175. — Subcutaneous  tissue  dotted  with  pale  red  spots.  Tumor  at  the  place  of 
the  first  inoculation  firm  throughout,  pale  yellowish.  Superficial  inguinal  glands, 
as  well  of  those  of  thorax  and  abdomen,  with  purplish  cortex.  Spleen  tissue  still 
firm,  dotted  with  numerous  bright  red  points,  but  slightiy  enlarged.  Beneath  the 
entire  epicardium  and  endocardium  many  extravasations.  Caecum  and  upper  por- 
tion of  colon  extensively  ulcerated.  Serous  surface  of  large  intestine  dotted  with 
extravasations. 

No.  158.— Subcutaneous  fatty  tissue  deeply  reddened.  Spleen  slightly  enlarged. 
Lymphatics  in  general  with  deeply  counted  cortex.  Adhesive  peritomtis  matting 
the  various  viscera  together  ana  to  abdominal  widls;  fibrinous  and  serous  exudate 
abundant  in  the  abdominal  cavity.  A  few  lung  worms  present.  Caecum  and  colon 
extensively  ulcerated;  rectum  congested.  Serous  surface  of  this  tract  dotted  with 
extravasations.    Fundus  of  stomach  deeply  congested. 

No.  176. — Slight  reddening  of  skin  and  subcutaneous  fatty  tissue.  Cortex  of  lym- 
phatic glands  in  general  deeply  congested.  Spleen  much  enlarged  and  surface  dotted 
with  numerous  bright  red  elevated  points.  A  few  petechiae  on  endocardium  and 
epicardium.  Lungs  deeply  congested  throughout ;  kicmeys  likewise  inflamed.  Stom- 
ach slightly  reddened  at  fundus.  Small  intestine  also  slightiy  congested.  Serosa 
of  large  intestine  dotted  with  extravasations.  The  mucosa  of  caecum  and  small 
portion  of  colon  one  mass  of  necrosed  tissue.    Walls  thickened. 

No.  189. — Elxtensive  and  deep  reddening  of  skin  of  abdomen,  throat,  and  limbs. 
Subcutaneous  tissue  only  slightly  reddened;  spleen  enlarged,  gorged  with  blood, 
friable.  Besides  the  general  congestion  of  the  lungs  there  are  small  darker  areas, 
representing  hepatizea  lobules.  Bronchial  glands  and  those  along  lesser  curvature 
of  stomach  swollen  and  gorged  with  blood;  the  other  lymphatics  only  moderately 
congested.  Besides  a  small  number  of  ulcers  throughout  the  large  intestine  the 
mucous  membrane  is  deeply  congested  and  dotted  with  occasional  hemorrhagic 
points.     Klidneys  extensively  inflamed;  on  section  the  cortex  shows  extravasations. 

No.  190. — Considerable  reddening  of  the  skin  of  abdomen  and  ventral  aspect  of 
limbs,  very  sUght  in  subcutaneoos  tissue.    Spleen  greatly  enlax^sad\  4axk.  ^^(xc:^\s6\ 
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blood  flows  freely  on  cutting  into  it;  very  soft.  Lungs  contain  regions  of  congCitiQii 
and  hepatizations,  possibly  due  to  the  presence  of  a  few  lung  worms.  Lymphitk 
glands  near  stomacn.  the  bronchial  and  siiperficial  inguinal  glands  deeply  congested. 
Other  glands  only  slightly  congested.  Mucous  membrane  of  stomach  extensiTely 
congested;  a  large  patch  of  extravasation  in  fundus;  large  intestine  severely  in- 
daubed,  with  occasional  extravasations;  no  ulcerations. 

In  these  animals  the  lesions  of  a  severe  type  of  hog-cholera  were 
manifested  both  by  severe  inflammations  and  hemorrhages  of  the 
viscera  and  the  extensive  ulcerations.  It  seems  very  prooable  that 
tlie  bacteria  begin  their  ravages  after  the  food  has  reacned  the  large 
intestine,  where  it  remains  for  a  time.  The  absence  of  anything  but 
a  small  a  uantity  of  semi-liauid  matter  in  the  small  intestine  indicates 
the  rapid  passage  of  food  irom  the  stomach  into  the  large  int^ine. 
The  bacteria  are  protected  from  the  gastric  iuice  by  tne  muscular 
and  cellular  tissue  m  which  they  are  imbedded,  and  are  thus  able  to 
pass  through  the  stomach  without  being  destroyed.  The  diagnosis 
of  hog-cholera  was  confirmed  in  every  case  by  finding  the  specific 
bacterium  in  cover-glass  preparations  of  splenic  tissue  and  obtaining 
therefrom  pure  cultures  in  liquid  media  and  in  gelatine. 

In  con;function  with  the  first  series  of  inoculations,  two  piffs  (Nos. 
149  and  161)  were  inoculated  at  the  same  time,  as  follows:  January 
23,  with  1^  of  the  seventh  culture  in  beef -infusion  peptone  derived 
from  the  spleen  of  No.  114.  No  reaction  at  the  place  of  inoculation 
in  No.  149;  a  tumor  as  lar^e  as  a  marble  in  No.  161.  On  February 
8  both  received  a  second  miection  of  1*^  of  the  second  culture  in 
beef -infusion  peptone  derived  from  pig  No.  165.  Two  swellings  as 
large  as  a  chestnut  at  the  place  of  the  second  inoculation  in  No.  149; 
in  N"o.  161  also  a  considerable  thickening  was  present.  No.  149  was 
fed  March  5  with  four  of  the  preceding  series;  No.  161  on  March  13 
with  the  remainder  of  the  preceding  series,  and  some  to  be  subse- 
quently spoken  of.  Both  died  of  hog-cholera.  The  accompanying 
table  and  brief  autopsy  notes  explain  themselves: 


• 

Flf  Ko.        :> 

Tnocnlatton, 

IM. 

Died. 

OttfilflK 

Jaxti]Ar788. 

FebmaiyS. 

tSm§. 

149 

CO, 

1 
1 

ec, 

\ 

Man^S 

March  18 

MarchM 

Aprill4 

n 

i«l 

8 

No.  149. — Sliffht  reddening  of  the  skin  and  subcutaneous  connective  tissue;  the 
nodes  producea  by  inoculation  firm,  pale  yellowish,  only  one  showing  soft^iing 
within;  spleen  considerably  enlarged  and  full  of  blood;  ascarides  in  ^^  bladder, 
which  is  ulcerated ;  mucous  membrane  along  fundus  of  stomach  intensely  congested; 
the  mucous  membrane  of  caBctun  and  upper  portion  of  colon  one  mass  of  ulcers;  in 
the  remainder  of  colon  they  are  isolated;  kidneys  congested. 

No.  161.— Great  emaciation;  spleen  enlarged  and  gorged  with  blood,  very  sc»ft; 
all  excepting  the  posterior  region  of  each  lung  hepatized  and  the  bronchi  ^led  with 
a  thick  creamy  mass,  which  consists  almost  entirely  of  pus  corpuscles;  lymphatics 
but  sUghtly  congested;  adhesions  between  adjacent  coil  of  large  intestine  and  blad- 
der; caBcum  ana  colon  studded  with  large  deep  ulcers;  valve  greatly  enlarged;  in- 
tense congestion  of  mucous  membrane  oi  fundus;  cover-glass  preparations  from  the 
spleen  of  both  contain  the  characteristic  oval  bacterium.  Gelatine  and  liquid  cult- 
ures from  the  same  organ  were  pure. 

The  comparatively  large  dose  of  strong  virus  used  for  vaccination 
was  not  capable  of  protecting  these  animals  from  the  disease  commu- 
nicated by  f  oedmg.    TIxbxq  ^aa  iv.q  auapioioiL  of  diiewBo  caused  by  the 
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vaccination  when  they  were  fed,  and  the  time  intervening  was  suffi- 
cient for  the  development  of  the  disease  from  the  injected  virus. 

Pigs  Nos.  151,  169,  170,  and  178  were  inoculated  as  in  the  preced- 
ing experiments  on  February  8  and  23  with  i^^  of  a  beef  infusion 
peptone  culture  derived  from  a  guinea-pig  and  the  seventh  culture 
from  the  spleen  of  a  pig  in  the  same  meaium.  The  dose  was  diluted 
in  salt  solution  so  as  to  make  l*'*^  of  liquid.  In  No.  151  the  second 
inoculation  produced  a  tumor  about  1  inch  long  and  i  inch  thick. 
The  first  was  scarcely  noticeable.  In  No.  169  the  first  inoculation 
resulted  in  a  bean-like  nodule  j  the  second  produced  several  of  the 
same  size.  In  No.  170  neither  inoculations  snowed  more  than  a  very 
slight  swelling.  In  No.  178  both  inoculations  produced  rather  extent- 
si  ve  swellings. 

On  being  fed  with  the  viscera  of  pigs  known  to  have  died  of  the 
disease  all  took  the  disease  and  died;  two  on  March  13  and  the  re- 
maining two  on  March  19,  one  in  thirteen,  one  in  eighteen,  and  two  in 
twenty-two  days  after  feeding.  A  table  summarizmg  these  facte  and 
hrietpoet  mortem  notes  are  appended: 


Fig  No. 


170 
179 


Inoculation. 


February  8. 


cc. 


t 


February  88. 


cc. 

t 


Fed. 


March  18 
March  19 
March  18 
March  19 


Died. 


March  96 
April  10. . 
Aprfl4... 
April  e... 


Days  aftar 
faeding. 


18 
16 


Autopsy  noto.— No.  151. — Purplish  spots  on  skin  of  abdomen  and  paler  ones  in 
Bubontaneous  tissue.  Inoculation  tumor  cuts  like  cheese;  yellowish  white.  Eztrav- 
aaaticms  under  endocardium  and  epicardium;  left  lung  mottled  from  congested 
areas;  cortex  of  lymphatic  glands  congested;  those  of  meso-colon  and  lesser  curya- 
ture  of  stomach  oark  purple  throughout;  kidneys  pale;  hemorrhage  into  pelvis  of 
left  kidney;  extrayasations  into  mucosa  of  stomach;  moderate  number  of  ulcers  in 
csecum  and  colon;  large  quantity  of  blood  in  the  lower  six  or  eight  feet  of  ileum  and 
in  the  large  intestine;  clotted  in  the  former  tube,  where  the  mucous  membrane  is 
deeply  congested. 

No.  169.-— Small  tumor  on  the  left  side,  the  place  of  the  second  inoculation;  spleen 
enlarged  and  congested »  with  large  hemorrhagic  infarcts;  considerable  effusion  in 
the  large  serous  cavities.  Besides  the  general  congestion  of  lungs,  there  are  scat- 
tered tmroughout  its  parenchyma  hemoiTh^c  foci.  Hemorrhagic  inflammation  of 
kidneys  manifested  oy  bright  red  glomeruli  throughout  its  cortex;  lymphatics  in 

Seneral  deeply  congested;  numerous  petechisB  in  stomach,  small  and  \ajcge  intestine. 
a  caecum  and  colon  large,  deep  ulcers. 

No.  170. — Redness  of  skin  or  abdomen;  nothing  at  places  of  inoculation;  spleen 
enlarged,  friable,  full  of  blood;  abdomen,  thorax,  ana  pericardial  cavity  contain 
much  yellow  serum,  congestion  of  the  lungs  with  darker  nemorrhagic  foci  through- 
out; anterior  lobes  collapsed;  kidneys  enlarged,  with  a  few  extravasations  on  surface 
and  in  parenchyma;  mucous  membrane  of  stomach  and  intestines  covered  with 
many  hemorrhagic  points  and  spots.  In  large  intestine,  including  rectum,  numer- 
ous old  ulcers,  some  1  inch  across.    Lymphatics  in  general  extensively  congested. 

No.  178. — Died  auite  unexpectedly.  At  the  place  of  first  inoculation  two  firm 
whitiah  masses;  spleen  enlarged,  friable;  its  subs&nce  contains  hemorrhagic  infarcts; 
extravasations  beneath  both  serous  surfaces  of  the  heart;  congestion  of  lungs,  with 
numerous  darker  hemorrhagic  foci;  lymphatic  glands  of  abdominal  cavity  very  dark 
and  gorged  with  blood;  extensive  ulceration  about  the  ileo-csscal  valve,  in  the 
caecum,  and  colon:  in  the  lower  portion  of  colon  and  in  the  rectum  numerous  small 
extravasations.    Hemorrhage  into  pelvis  of  both  kidneys. 

The  post  mortem  detemiinatioii  of  a  severe  type  of  hog-cholera 
in  these  four  cases  was  confirmed  by  finding  in  we  spleen  of  etyok 
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animal,  by  means  of  cover-glass  preparations,  numerous  specific  bac- 
teria of  this  disease.  Cultures  in  liquid  media  made  from  every 
spleen  were  found  pure  when  examinea  microscopically  as  well  as  on 
gelatine  plates.  Tnis  experiment  likewise  proved  the  inefficiency  of 
small  quantities  of  non-attenuated  virus  introduced  beneath  the  skin 
in  preventing  an  invasion  of  the  micro-organisms  from  the  aliinent- 
ary  canal. 

A  third  lot  of  four  pigs  (Nos.  117, 171, 172,  and  174J,  between  three 
and  five  months  old,  were  inoculated  as  before  witn  .2**  each  from 
the  second  beef -infusion  peptone  culture  derived  from  the  spleen  of 
No.  159.  On  March  1  they  were  inoculated  with  .2**'  from  the  second 
culture  derived  from  the  spleen  of  No.  156.  In  No.  117  there  was  a 
slight  swelling  after  the  first  and  one  as  large  as  a  chestnut  after 
the  second  inoculation.  In  No.  171  a  mass  1^  to  2  inches  long  and 
three-fourths  inch  in  diameter  was  found  at  site  of  the  first  inocula- 
tion. There  was  but  a  small  nodule  at  the  place  of  the  second  inoc- 
ulation. In  No.  172  two  lumps,  like  small  marbles,  formed  after  tie 
first  inoculation;  after  the  second  only  a  small  nodule  formed.  In 
No.  174  the  reaction  after  the  second  inoculation  was  manifested  by 
an  irregular  tumor  about  2  inches  long  and  one-third  of  an  inch  in 
diameter^  the  reaction  at  the  place  of  the  first  inoculation  being  less 
marked. 

Of  these  four,  two  (Nos.  117  and  172)  were  fed  with  the  viscera  of 
pigs  dead  from  hog-cholera,  together  with  two  control  animals  (Nos. 
192  and  193),  on  March  19.  The  rest  (Nos.  171  and  174)  were  simply 
placed  in  the  large  infected  pen  March  22,  with  those  tnat  had  been 
led  with  infectious  matter,  ^elow  the  result  is  given  in  a  tabulated 
form.  It  shows  that  all  the  animals  succumbed  to  the  disease,  those 
simply  exposed  by  contact  with  the  sick  as  well  as  those  fed.  Of  the 
inoculatea  animals,  those  fed  died  in  twenty-one  and  eighteen  days 
after  feeding:  those  exposed,  in  twenty-two  and  twenty-live  days  re- 
spectively. Those  not  inoculated  died  twelve  and  eleven  days  respect- 
ively after  feeding.  Here,  likewise,  we  notice  the  prolongation  of 
life  in  the  inoculated  pigs. 


FlffNo. 


117. 
171. 
178. 
174. 

igs* 

108* 
196^ 
201* 


FebniaiylS. 


ec. 
.8 
.8 
.8 
.3 


liuchl. 


cc. 
.8 
.8 
.3 
.3 


Date  of  feeding  And 
poeure. 


Fed  March  19 

Exposed  BfarchSS. 

Fed  March  19 

Exposed  March  88. 

Fed  March  19 

do 

Exposed  March  81. 
do 


Died. 


April  9. . 
April  18. 
April  6. . 
April  16. 
March  81 
March  8S 
April  19. 
April  14. 


Dsyiaftflr 
eiq>otiire 
and  feed- 


n 

IB 
S 
12 
11 
19 
M 


*Check8. 


The  lesions  found  at  the  autopsies  of  these  pigs  are  briefly  as  fol- 
lows: 

No.  117. — Extensive  reddening  of  the  skin  of  abdomen ;  great  enlargement  of  spleen, 
which  is  gorged  with  blood,  very  soft;  petechial  discolorations  on  surface  of  rangs 
and  on  section;  large  intestine  studded  with  broad  deep  ulcers  as  far  as  the  rectam; 
a  few  in  ileum. 

No.  171.— Skin  over  ventral  aspect  of  body  deeply  reddened;  hemorrhagic  spoto 
under  peritooeaL  covenni^  ol  ^littj^hsttQEa  axui  lar^e  intestizie  and  undar  capsafe  ct 
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kidneys;  longs  congested,  containing  numerous  dark  hemorrhagic  lobules;  part  of 
anterior  lobes  collapsed.  The  spleen  very  large,  dark  colored;  nodes  slightly  raised 
above  surface,  shown  on  section  to  be  hemorrlSigic  infarcts;  lymphatic  glands  gener- 
ally highly  congested;  petechial  sx>ots  on  surface  and  in  cortex  of  kidneys;  hemor- 
rhagic foci  throughout  mucosa  of  stomach  and  intestines.  About  four  large  ulcers 
in  caecum  and  colon. 

No.  172.— Reddemng  of  skin  of  ventral  aspect  of  bodv  and  of  subcutaneous  tissue 
generally;  firm,  pale  yellow  cheesy  masses,  surrounded  bv  a  thin  membrane,  at  place 
of  inoculation;  engorgement  of  spleen  and  lymphatic  glands;  extravasations  in  pa- 
renchyma of  kidneys,  la  caBCum  and  colon  numerous  deep  ulcers,  some  coalesced. 
Mucosa  of  stomach  generally  cong^ted,  and  tliat  of  intestines  thickly  dotted  with 
petechise. 

No.  174. — Deep  reddening  of  skin  of  abdomen;  encysted  cheesy  mass  at  site  of  first 
inoculation;  great  enlargement  of  spleen;  prominent  red  points  on  surface;  effusion 
into  abdominal  cavity;  anterior  lobes  of  lungs  collapsed,  remainder  normal;  lymphat- 
ics hig:hly  congested;  three  large  ulcers  in  caecum;  valve  thickened  and  ulcerated; 
petechiae  numerous  throughout  mucosa  of  stomach  and  intestines. 

No.  192.— Control  animal.  Reddening  of  skin  of  ventral  aspect  of  body  and  of 
subcutaneous  tissue;  spleen  swollen,  full  of  blood,  friable.  Atelectasis  of  the  small 
anterior  lobe  of  each  lung;  ulcers  on  the  mucous  surface  of  gall  bladder.  Cortex  of 
lymphatic  glands  congested;  mucosa  of  large  intestines  congested;  numerous  ulcers 
in  caecum  and  upper  colon. 

No.  198.— Subcutaneous  connective  tissue  considerably  reddened;  spleen  but  slightly 
enlarged,  not  much  softened.  Mucous  membrane  of  stomach,  of  large  and  small  in- 
testines, deeply  congested;  contents  of  large  intestine  fluid,  chocolate  colored. 

In  cover-glass  preparations  from  the  spleen  pulp  of  these  animals 
numerous  bacteria  of  hog-cholera  were  found  in  each  preparation. 
Both  gelatine  and  liquid  cultures  from  every  spleen  proved  to  be 
pure  cultures  of  the  bacterium  of  hog-cholera. 

The  diagnosis  made  on  post  mortem  was  thus  confirmed  by  micro- 
scopic examination  and  culture. 

To  determine  the  effect  of  a  single  inoculation,  on  February  13  two 
pigs  (Nos.  115  and  160)  received  siibcutaneously  each  I*'®  of  the  second 
Deef -infusion  peptone  culture  obtained  from  the  spleen  of  a  pig.  In 
No.  115  a  tumor  as  large  as  a  marble  was  found  at  the  seat  of  in- 
oculation March  9.  In  No.  160  the  tumor  was  elongated,  about  2 
inches  lon^  and  three-eighths  of  an  inch  thick.  No.  115  was  fed  with 
viscera  taken  from  cases  of  hog-cholera  March  19.  No.  160  was 
simply  exposed  to  the  disease  by  being  transferred  to  the  large  in- 
fected pen.  No.  115  died  April  8.  No.  160  recovered  and  was  well 
May  6.    The  detailed  account  of  this  experiment  is  appended : 


FlfNo. 

February  18. 

Date  of  feeding  and  ex- 
posure. 

Effect 

Days  after 
feeding. 

115 

cc. 

1 
1 

Fpd  Man^h  19 

Died  AnrO  8 

20 

leo 

KxpofKMl  March  fiK         ... 

Becovered 

Post  mortem  notes, — No,  115. — Firm,  pale  yellow  tumor  at  seat  of  inoculation, 
encysted;  center  undergoing  softening.  Spleen  tumefied,  very  dark  and  friable.  A 
few  extravasations  beneath  serous  coverings  of  heart.  In  cortex  of  kidneys  numer- 
ous hemorrhagic  points;  cjrstic  degeneration  of  right  kidneys;  advanced  ulceration 
of  cadcum  and  colon;  scattered  petechise  in  mucosa  of  stomach  and  small  intestine. 

No.  160. —Was  very  low  for  a  time,  beginning  with  April  1.  It  was  barely  able  to 
stand  and  its  appetite  was  poor.  It  rapidly  recoverea,  however,  and  was  gaining 
flesh  in  May.  Whether  the  animal  was  suffering  from  hoe-cholera  or  from  the 
Sderostofna  pinouieola  (kidney  worm),  with  which  some  o?  this  lot  were  found 
affected,  cannot  be  said. 

In  order  to  determine  whether  a  single  injection  of  a  comparatively 
large  quantity  of  culture  liquid,  while  not  inducing  the  diaeaae^  would 
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protect  against  the  disease  itself,  the  following  experiment  was  per* 
formed : 

Four  pigs  (Nos.  202,  204,  205,  and  212)  were  inoculated  April  2  with 
li*"*  of  a  seventh  culture  in  beef  infusion  with  1  per  cent,  peptone  one 
day  old.  Four  additional  pigs  (Nos.  200,  207,  208,  and  209)  received 
but  1''**  of  the  same  cidture.  The  remaining  four  of  the  same  lot 
(Nos.  203,  210,  211,  and  213)  were  reserved  as  checks  upon  the  experi- 
ment. Of  these,  Nos.  203  and  213  had  a  temperature  of  106°  F.,  and 
hence  were  suspected  of  disease.  This  suspicion  was  soon  confirmed 
after  they  had  oeen  placed  in  a  pen  alone.  Both  had  a  severe  diarrhea, 
one  dying  April  11,  the  other  April  13.  The  lesions  were  confined  to 
the  mucous  membrane  of  the  large  intestine,  which  was  dotted  with 
numerous  elevated  lemon-yellow  tough  masses  a  few  lines  across,  sim- 
ulating ulcers.  On  close  examination,  however,  this  impression  wag 
dispelled.  These  tough  masses  were  easily  removed  in  toto  from  the 
mucosa,  which  presented  a  slight  depression  without  any  loss  of  sub- 
stance. They  were  evidently  exudates  from  the  mucosa  and  perhaps 
diphtheritic.  There  were  no  bacteria  in  the  blood  or  in  a  bit  or  spleen 
dropped  into  a  culture  tube.  No  development  took  place  in  either 
tube. 

Of  those  inoculated  with  1^*®,  two  died  from  the  immediate  effects 
of  inoculation.  No.  204  died  in  eleven  days  and  No.  212  in  seven  days. 
In  No.  204  a  tough  tumor  had  formed  at  the  point  of  inoculation  on 
each  side.  The  mucous  membrane  of  the  larse  intestine  was  com- 
pletely necrosed  and  the  spleen  enlarged.  In  No.  212  local  sweUing 
was  present  on  one  side.  The  stomc^ch  and  large  intestine  were  deeply 
congested,  with  points  of  commencing  ulceration  in  the  latter.  In 
both  animals  the  bacterium  of  hog-cholera  was  present  in  cover- 
glass  preparations  of  the  spleen.  Nos.  202  and  205  seemed  to  remain 
unaffected  by  the  inoculation.  One  month  and  a  half  later  both  were 
exposed  to  the  disease  in  the  larffe  infected  pen.  A  month  later  they 
were  removed  with  others  to  a  clean  pen,  alter  having  apparently  re- 
sisted infection.  No.  202  was  gradually  wasting  away  and  died  July 
24,  more  than  two  months  after  exposure.  In  the  large  intestine  were 
cicatrices  of  healed  ulcers  and  such  as  were  healing.  The  severest 
lesions  were  in  the  lungs.  Both  were  adherent  by  means  of  bands 
to  the  costal  pleura,  and  were  extensively  hepatized.  No.  206  was 
alive  and  well  August  15. 

Of  the  second  lot,  which  had  received  1^^  of  the  same  culture, 
the  results  were  nearly  the  same.  Two  succumbed  to  the  inocu- 
lation, one  died  of  infection,  and  a  fourth  survived.  No.  208  died 
fifteen  days  after  inoculation.  Besides  the  inoculation  swellings,  en- 
larged and  congested  spleen,  the  mucous  membrane  of  the  large  in- 
testine was  covered  with  extensive  deep  ulcers  and  the  walls  much 
thickened  and  softened.  The  corresponding  lymphatics  in  the  meso- 
colon deep  purple.  No.  209  died  in  six  days  after  inoculation.  There 
was  general  congestion  and  extravasation  of  blood  in  the  internal 
organs,  involving  the  entire  mucous  membrane  of  the  alimentary 
tract,  especially  the  large  intestine,  the  lymphatics  and  serous  mem- 
branes, the  spleen  and  Kidneys.  Ulceration  had  not  yet  begun.  In 
both  animals  the  spleen  was  crowded  with  bacteria  and  furnished 
pure  cultures  of  the  specific  germ. 

.  Nos.  206  and  207  were  not  affected  by  the  inoculation.  They  were 
exposed  with  the  preceding  lot,  as  indicated  in  the  table.  No.  207, 
after  apparently  resisting  the  contagion  in  the  infected  pen  for  a 
monthi  oied  July  IB^  atlet  \iQi.^nxif^\^^^TL Vsl  ^  ^\&\&xl  ^en  aince  June  21. 
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rhe  exteneive  necrosis  of  the  mucous  membrane  of  the  ceecum  and 
ipper  portion  of  colon,  with  the  absence  of  any  acute  inflammation 
elsewhere,  ffave  evidence  of  a  chronic  case  of  hog-cholera.  No.  206, 
ihough  still  alive,  is  emaciated. 

The  two  remaining  check  pigs,  which  were  exposed  with  the  pre- 
ceding animals  in  the  same  mf ected  pen,  both  died  of  hog-cholera. 
5Io.  211  found  dead  June  21.  The  most  marked  changes  were  a  small 
lumber  of  ulcers  on  a  pale  mucous  membrajie  scattered  over  the  caecum 
ind  colon.  No.  210  lived  a  month  longer  than  its  mate.  The  exist- 
ence of  hog-cholera  was  demonstrated  by  a  general  necrosis  of  the 
mucous  membrane  of  the  csBcum  and  an  extensive  pigmentation  in 
bhe  remainder  of  the  large  intestine.  The  lungs  were  adherent  in 
places  and  much  congested. 

When  we  gather  together  the  facts  presented  by  this  experiment 
we  shall  find  a  certain  number  of  interesting  deductions  springing 
therefrom.  In  the  first  place  we  note  the  peculiarity  of  the  intes- 
tinal lesions  of  the  two  animals  which  died  from  some  unknown  cause, 
presumably  not  hog-oholera.  We  next  point  to  an  additional  dem- 
onstration of  the  specific  nature  of  the  bacterium  of  hog-cholera, 
for  out  of  eight  inoculated  four  died,  and  the  age  of  the  lesions  cor- 
responded well  with  the  length  of  time  elapsing  between  inoculation 
ana  death. 

Those  animals  which  resisted  the  inoculation  were  in  part  protected, 
as  two  among  four  were  still  alive  on  August  17,  and  the  remaining 
two  died,  probably  from  effects  of  the  ulceration,  months  after  ex- 
posure. 
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June  81 
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Died  July  4. 

Alive  Aug.  17. 

Alive  Aug.  11.  but  untbrif^. 
Died  July  18. 


Died  Apr.  11,  from  some  un- 
known disease. 

Died  July  21,  of  hog-cholera. 

Died  June  21,  of  hog-cholera. 

Died  Apr.  18,  from  lame  dis- 
ease as  Na  908. 


^These  animals  were  one  and  a  half  months  old  at  date  of  inoculation. 


tCSiecks. 


Having  determined  that  even  large  doses  of  liquid  oultures  of  the 
bacterium  of  hog-cholera  can  be  borne  without  producing  the  dis- 
ease in  most  cases,  it  was  thought  advisable  to  make  two  inocula- 
tions of  strong  virus,  a  first  one  with  a  small  quantity  and  a  second 
with  a  large  quantity. 

First  inoculation,  April  21:  Nos.  214,  227,  223,  and  222  received  i*** 
of  a  third  culture  in  beef  infusion  containing  1  per  cent,  each  of  pep- 
tone and  glucose.  The  liquid  was  diluted  Trith  sterile  salt  solution 
so  as  to  make  i^^.  It  was  injected  one-half  beneath  the  skin  of  each 
thigh. 

Second  inoculation:  After  waiting  two  weeks  in  order  to  determine 
whether  the  inoculation  had  not  produced  the  disease,  a  second  in- 
jection was  practiced  May  6,  the  thirteenth  and  fourteenth  culture 
of  the  same  seHes  being  used  f  pr  this  purpose.    The  animals  reoeivod. 
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1^®,  l^cc^  gcc^  an^j  2-jc«,  of  the  culture  liquid  respectively.  No  un- 
toward results  following  the  injection  of  these  large  doses,  they  were 
transferred  to  the  large  infected  pen  May  25. 

A  second  lot  (Nos.  226,  228,  215,  and  229)  were  treated  in  precisely 
the  same  way  and  at  the  same  time,  excepting  in  receiving  i**  for 
the  first  dose  instead  of  i®®. 


Pig  No. 

First  inocula- 
tion April  21. 

Second  inocu- 
lation May  0. 

Exposure  in  in- 
lectedpen. 

Time  of  death. 

DaysaftfrfbA 
ezpoKure. 

214 

ec. 

cc. 

1 

J* 

1 

I' 

May  25 

July  1 

r 

227 

May  96 

June  27 

a 

2S8 

May  96 

July  2 

38 

2S8 

M<^y9R  ,, 

July  1 

37 

286 

May  96 

July  8 

9 

228 

May  85 

July  81 

49 

216 

M<^yflK 

July  10 

46 

229 

May  85 

June  S7 

S 

224* 

MAy96 

Aug.  4 

n 

296* 

May  85 

Jupe  27 

u 

'"^^W  ^^ •••••••••• 

*CheckB. 

Na  214  being  in  a  dying  condition  July  1,  was  killed.  In  the  caBcum  and  ookn 
were  found  very  lar^,  deep,  blackish  ulcers  upon  a  pale  mucosa.  The  case  was  evi- 
dently one  of  chronic  hog-cholera.  A  pure  hquid  culture  of  the  hog-cholera  bacte- 
rium was  obtained  from  the  spleen. 

No.  227  died  June  27.  The  lymphatic  glands  were  deeply  congested;  the  mucosa 
of  large  intestine  was  generally  pigmented  and  covered  with  large  blackish  ulcen. 
Small  yellowish  ulcers  were  also  found  in  the  ileum.  The  points  of  injectioii  woe 
occupied  by  encysted,  partly  liquefied  masses. 

No.  228  was  found  dead  «July  2.  At  the  points  of  injection  encysted  masses  were 
found,  the  contents  of  one  of  which  were  discharging  through  an  oi)ening  in  the 
skin.  The  mucosa  of  the  entire  large  intestine  deeply  congerted.  Scattered  ulcen 
of  varying  age  and  size  in  the  caecum  and  colon.    Joacterium  in  spleen. 

No.  222,  aner  a  period  of  unthriftiness,  was  found  dead  July  1.  The  autopsy  re- 
vealed a  chronic  broncho-pneumonia,  with  pleuritic  adhesions  of  rijg^ht  limg.  Hm 
mucous  membrane  of  the  ccecum  and  colon,  besides  being  studded  with  a  large htud- 
ber  of  broad  shallow  ulcers,  was  deeply  and  uniformly  congested,  the  congestion 
involving  also  the  lower  portion  of  the  ileum.  On  both  thighs  an  encysted  semi- 
liquid  mass  indicated  the  seat  of  the  inoculation.  This  case  suggests  the  probabilitj 
of  a  double  infection,  the  first  represented  by  the  ulceration,  the  seoond  by  the  more 
lecent  inflammation  of  the  mucous  membrane. 

Of  the  second  lot,  which  had  received  i^«  of  the  first  inoculation,  all  succumbed  to 
the  infection.  No.  226  died  July  3.  The  characteristic  lesion  was  extensive  ulcera- 
tion, together  with  deep  congestion  of  the  mucosa  of  larfi;e  intestine.  Encysted 
masses  at  the  points  of  inoculation.  A  considerable  numoer  of  bacteria  of  bog- 
cholera  in  the  spleen. 

No.  228  died  July  18.  In  this  animal  the  mucosa  of  csBCum  and  colon  presented 
a  continuous  mass  of  necrosed  blackish  tissue,  the  ileo-csecal  vtdve  being  enlarged 
to  twice  the  nomal  size.  A  few  scattered  yeUowish  ulcers  in  the  lower  portion  of 
the  colon.  No.  215  died  July  10,  probably  affected  in  the  same  way,  though  no  j»rf 
mortem  examination  was  niade. 

No.  220  died  June  27.  In  this  case  the  lymphatic  glands  were  in  general  deejdj 
congested;  ecchymoses  beneath  the  serous  membranes.  Pigmentation  of  the  mu- 
cous membrane  of  the  stomach,  duodenum,  ileum,  and  large  intestine  from  former 
extravasations.  Several  large  ulcers  on  the  valve  and  some  others  in  colon.  Ulcers 
in  the  cardiac  portion  of  the  stomach.    Encysted  masses  at  the  point  of  inoculation. 

Nos.  224  and  225  were  penned  with  the  above  eight  animals  as  checks.  No.  225, 
after  being  sick  for  a  few  days,  was  found  dead  June  27.  The  mucosa  of  the  caecum 
and  upper  half  of  the  colon  is  extensively  pigmented  and  ulcerated,  the  lower  half 
deeoly  congested.  The  ileum  is  also  ulcerated  for  5  or  6  feet  from  the  valve.  Many 
of  the  ulcers  are  so  deep  as  to  have  produced  inflammation  of  the  serous  membrane 
&nd  thickening  of  the  mtestinal  walls.  The  other  check  (No.  224)  lived  over  two 
months  after  exposure,  being  unthrifty  during  this  period.  On  po8t  mortem  the 
miicosa  of  Jarge  intestine  was  considerably  pigmented  and  scars  of  healed  uloerB 

^  present.    A  lars^  suppiiratin^  wound  of  the  lower  jaw,  involving  the  bone. 
we  coatributea  towttsda  t\^  tdXaX  ^s0oa% 
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These  inoculations  having  failed  to  produce  immunity  from  natural 
infection,  a  seoond  experiment  was  tried  by  augmenting  the  dose  of 
strong  virus  used  for  the  second  inoculation.  Tnus  Nos.  239, 242, 244, 
and  245  received  each  i^®  for  the  first  inoculation  May  27,  No.  243  be- 
ing retained  in  the  same  pen  as  a  check.  Of  these  No.  239  died  of 
hog-cholera  as  the  result  of  the  inoculation.  The  remaining  three, 
received  two  weeks  later,  on  June  10,  2*'*'  each  of  strong  virus.  The 
culture  were  prepared  in  beef  infusion  with  1  per  cent.  peptoQe. 
They  were  usually  the  third  or  fourth  culture,  not  more  than  one  day 
old.  A  second  lot  (Nos.  240, 254, 255,  and  256)  were  inoculated  at  the 
same  time  and  in  the  same  way,  with  this  exception,  that  the  second 
dose  was  increased  to  3**°.  On  June  24  all  were  placed  in  the  large 
infected  pen. 

No.  289  died  June  2,  within  six  days  after  receiving  i««  of  the  culture  and  as  a  re- 
sult of  the  inoculation.  The  lesions  were  those  of  a  very  acute  case,  engorged  spleen 
and  iTmphatics,  intense  congestion  of  the  mucosa  of  the  large  intestine  and  of  the 
intestinal  tract  in  general.  The  lungs  were  likewise  eneorged  and  dotted  with  ex- 
travasations. This  animal  was  eating  and  apparently  well  on  the  morning  of  death. 
The  spleen  was  crowded  with  the  bacterium  of  hog-cholera,  and  pure  cultures  of  the 
microbe  were  obtained  from  it. 

No.  242  died  July  17.  The  characteristic  lesions  of  hog-cholera  were  found  in  it; 
axtensive  ulceration  of  the  caecum  and  colon;  engorgement  of  spleen  and  lymphatic 

5 lands  with  blood.    Encysted  masses  at  the  i)oint  of  inoculation.    No.  224  succumbed 
uly  9  with  practically  the  same  lesions,  beside^  the  presence  of  a  considerable  quan- 
tity of  serum  in  the  abdominal  cavity. 

The  check  to  this  lot  died  July  18.  The  depth  of  the  ulcerations  in  the  csdcum 
and  colon  had  implicated  the  serous  covering,  so  that  adhesions  had  formed  between 
the  csBcum  and  atxlominal  walls.  Punctiform  ecchymoses  on  serosa  of  ileum;  the 
mucosa  not  affected.  The  mucosa  of  caecum  was  found  completely  ulcerated,  the 
necrosis  stoi>ping  abruptly  at  the  edge  of  the  valve;  in  the  colon  the  necrosis  re- 
solved itself  into  laree  isolated  ulcers. 

Of  the  second  lot  No.  240  died  July  10.  At  the  place  of  inoculation  a  firm  pale 
yellowish  mass  about  one  inch  long  was  found.  The  lower  portion  of  ileum,  the 
caecum,  the  upper  portion  of  colon,  contained  ulcers  of  different  sizes.  The  duode- 
num was  occluded  by  a  clot  of  blood.  No.  254  died  the  same  day  with  lesions  of  a 
similar  character.  No.  255  died  July  20.  The  spleen  in  this  case  was  greatly  aug- 
mented in  size  and  gorged  with  blood.  The  right  lung  was  congested  and  adherent 
to  widl  of  thorax;  considerable  effusion  in  this  pleural  sac.  The  caecum  and  upper 
portion  of  colon  covered  with  deep  blackish  ulcers.    A  few  small  ulcers  in  ileum. 


Pig  No. 

First  inoculA- 
tion  May  2r. 

Second  inocu- 
lation June  10. 

Ezpoeureln  in- 
fected pen. 

Time  of  death. 

Days  after  first 
exposure. 

S80 

cc. 

cc. 

June  2t 

242                   

2 

3 
o 

, ,             .... 

JnnA  21. 

-Tnlv17 

28 

244 

June  24 Julv  o 

16 

215 

June  24 

—  -~tf     ~ 

248* 

June  24 

July  18 

19 

240 

i            1            a 

June  24 

July  10 

1ft 

254 

^ 

8 
8 
3 

June  24 

July  10 

16 

265 

June  24 

July  20 

26 

2(56 

June  24 

258* 

•Check. 


tFrom  inoculation. 


The  foregoing  experiments  demonstrate  the  important  fact  that  jjigs 
cannot  be  made  insusceptible  to  hog-cholera  by  subcutaneous  injec- 
tions of  pure  cultures  ot  hog-cholera  bacteria.  This  method,  which 
was  origmallv  suggested  and  applied  bv  Pasteur  to  anthrax  and 
roiiget,  therefore  fails  in  this  disease.  The  experiments  have  been 
sufficiently  varied  and  extended  to  leave  no  doubt  as  to  this  point. 
The  subcutaneous  injection  of  large  as  well  as  small  quantities  of  cult- 
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ure  liquid,  either  once  or  twice,  left  the  animal  as  Busceptible  to  nat- 
nral  infection  as  before  inoculation^  and  in  a  few  cases  produced  a 
virulent  type  of  the  disease.  We  have  already  dwelt  upon  the  im- 
portant fact  that  the  disease  can  be  produced  by  feeding  when  sub- 
cutaneous inoculation  f aj.ls.  This  may  also  eicplain  the  failure  of 
protective  inoculation.  The  disease  exerts  its  severest  effects  locally 
upon  the  mucosa  of  the  large  intestine,  and  in  only  a  few  cases  is  it 
a  real  septicaemia.  The  bacteria  have  the  power  of  rapid  multipli- 
cation within  the  vascular  system  only  when  exceptionally  virulent. 
Subcutaneous  inoculations  of  cultures,  in  which  they  may  have  be- 
come attenuated,  are  of  little  avail,  because  they  are  speedily  destroyed 
in  the  connective  tissue,  leaving  onlv  a  slight  local  swelling  behind. 
Other  lines  of  investigation  must  therefore  be  followed  out  before 
any  praotioal  results  can  be  obtained* 

HOW  CAN  HOa-OHOLBRA  BE  PRBVEKTBD  ? 

The  measures  which  must  be  adopted  to  Prevent  the  introduction 
and  spread  of  hog-cholera  depend  upon  our  Knowledge  of  the  disease 
as  it  appears  in  herds^  and  more  especially  upon  a  study  of  the  cause. 
This  we  have  demonstrated  to  be  a  microscopic  *plant  organism  be- 
longing to  the  class  of  bacteria,  and  resembling  in  a  general  way  those 
organisms  which  are  the  cauSe  of  infectious  diseases  among  men. 
Of  this  disease  the  only  reliable  diagnostic  lesion  is  ulceration  of  the 
large  intestine,  or  the  t)resence  of  the  bacterium  in  the  body  of  the 
affected  animal,  and  wnatever  follows  can  only  apply  to  the  disease 
produced  by  this  specific  organism  or  bacterium* 

It  has  been  shown  in  this  and  preceding  reports  that  the  disease 
spreads  from  one  animal  to  another  of  the  same  herd  until  sometimes 
only  a  small  percentage  of  unthrifty  animals  remain.  It  extends  from 
one  herd  to  another,  and  may  be  carried  long  distances.  The  pres- 
ence of  the  specific  bacterium  has  been  demonstrated  in  such  widely 
different  regions  as  the  District  of  Columbia,  Illinois,  and  i^ebraska. 

The  fact  that  one  animal  tak^s  the  disease  from  another  does  not 
explain  how  the  virus  is  transferred.  Is  it  carried  directly  from  one 
to  another  in  the  air,  or  is  it  deposited  in  the  soil  by  one  animal  to 
be  taken  up  by  another?  Is  it  introduced  through  a  wound  in  the 
skin?  Is  it  taken  up  by  the  lungs  from  the  inspired  air,  or  is  it  in- 
troduced with  the  food  and  drink?  These  questions  cannot  be  solved 
by  simply  observing  the  disease  in  herds,  hence  numerous  experi- 
ments detailed  in  this  and  the  preceding  report  have  been  direct^ 
to  a  solution  of  these  questions,  upon  which  some  rational  rules  for 
prevention  may  be  based. 

The  disease  is  perhaps  never  communicated  by  injuries  of  the  skin, 
by  bites  and  wounds  obtained  in  other  ways.  Large  quantities  oi 
liquid  containing  the  virus  can  be  introduced  beneath  the  skin  with- 
out fatal  results.  In  the  great  majority  of  pigs  a  local  swelling  is  the 
only  effect. 

Whether  the  lungs  serve  commonly  as  an  entrance  to  the  virus 
Cannot  be  definitely  stated.  All  experimental  evidence  points  the 
other  way<  and  in  a  lar^e  percentage  of  cases  the  lungs  are  intact, 
while  the  large  intestine  is  severely  ulcerated*  We  have  shown  that 
blood  and  tissue  Which  have  been  aried  for  two  months  may  contain 
bacteria,  Which  readily  multiply  when  placed  in  proper  media.  Hence 
the  dust  from  pens  where  the  disease  exists  may  contain  many  bact^ 
i*ia,  whicli,  on  reaching  \;ViQ\\]cxig^^TXi\Ji\;v^^  WL^^^i^iaQ  the  disease. 
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It  Is  our  intention  to  continne  experiments  which  may  throw  more 
li^t  upon  this  mode  of  infection. 

Ferhaps  the  most  common  source  of  infection  is  the  food  and  drink* 
That  is,  the  virus  enters  the  alimentary  canal,  and  there  produces 
such  extensive  idceration  that  the  animal  sooner  or  later  succumbs 
from  gradual  exhaustion,  septic  poisoning,  or  peritonitis.  Or  the 
virus  immediately  enters  the  dIooq  from  the  intestines,  multiplies  in 
every  organ  of  tne  body,  and  causes  death  in  a  few  days,  or  even 
hours.  Such  sudden  deaths  usually  occur  at  the  beginning  of  severe 
epidemics.  Pigs  which  are  fed  with  the  internal  organs  of  those  that 
have  died  of  the  disease  almost  invariably  take  the  disease  in  a  very 
severe  form,  and  die  within  one  or  two  weeks  after  infection.  To 
demonstrate  that  it  was  the  specific  bacterium  of  hog-cholera  in 
these  internal  organs,  and  not  some  other  element,  pigs  were  fed  with 
liquids  which  contained  only  this  organism,  and  they  produced  the 
most  severe  disease.  These  demonstrations,  together  with  the  com- 
monly observed  fact  that  the  disease  seems  to  exist  in  the  large  intes* 
tine  only,  prove  conclusively  that  the  virus  is  introduced  largely  with 
food  and  drink. 

It  has  already  been  stated  that  the  most  common  seat  of  the  disease 
is  the  large  intestine.  The  food  after  leaving  the  stomach  passes  in 
a  liquid  condition  through  the  small  intestine,  so  that  this  never  seems 
filled;  in  fact,  its  only  contents  are  a  coating  of  semi-Hquid  matter 
over  the  mucous  membrane.  It  passes  through  the  small  intestine 
quite  rapidly,  but  on  reaching  the  large  intestine  the  undigested  re* 
mains  become  more  consistent,  because  the  liquid  is  reabsorbed,  and 
are  kept  here  for  some  time.  The  bacteria,  if  not  destroyed  by  the 
gastric  juice,  pass  auickly  through  the  small  intestine,  but  in  the 
large  intestine  they  oegin  to  multiply  and  attack  the  mucous  mem- 
brane, which  they  destroy.  Hence  the  feces  or  discharges  of  diseased 
pigs,  wherever  deposited,  scatter  larger  or  smaller  quantities  of  the 
virus,  which  may  induce  the  disease  over  and  over  again.  The  dis- 
charges, then,  must  be  looked  upon  as  the  chief  vehicle  for  the  virus 
when  the  disease  has  taken  hold  of  a  herd.  Pigs  endowed  with  the 
well-known  habits  will  not  hesitate  to  avail  themselves  of  the  oppor- 
tunity of  becoming  infected  whenever  it  is  offered.  But  the  dis- 
charges are  not  the  only  means  by  which  the  virus  is  disseminated 
and  kept  alive*  We  have  shown  that  the  bacterium  constituting  the 
living  virus  is  a  very  hardy  germ,  and  one  endowed  With  great  pow- 
ers of  multiplication*  In  the  laboratory  it  has  grown  luxuriantly  in 
milk  and  on  boiled  potato*  It  grows  slightly  in  hay  infusion,  even 
in  urine  not  neutralized.  The  temperature  throughout  the  summer 
in  most  of  the  States  is  sUflBciently  elevated  to  permit  the  growth  of 
the  bacterium  in  these  various  substances,  since  a  temperature  of  70** 
F*  is  amply  sufficient,  and  temperatures  above  this  point  simply  favor 
the  rate  or  increase  of  the  quantity  of  virus.  Even  in  eood  drinking 
water  the  virus  will  increase  for  four  or  five  days  ana  remain  alive 
for  months. 

There  is  consequently  very  little  about  a  pen  in  which  the  virus, 
when  scattered  in  the  discharges  of  infected  animals,  will  not  in- 
crease in  (juantity  and  form  a  more  potent  source  of  infection.  It 
will  multiply  in  the  Wet  soil,  in  the  drinking  water,  and  in  the  semi- 
liquid  food.  A  gallon  of  milk  inoculated  with  a  minute  portion  of 
infectious  material  and  allowed  to  stand  through  a  Warm  night  in 
midsummer  might  be  sufficient  to  produce  the  disease  in  at  least  a 
doaen  animals  if  led  to  them  on  an  etnpty  atoma^l^* 
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Sucli  are  the  external  conditions  wliicli  may  favor  the  extension  of 
hog-cholera.  The  condition  of  the  animals  themselves  is  of  great 
importance  in  favoring  or  preventing  infection.  When  pigs  are  f^ 
with  liquids  in  which  the  specific  bacterium  only  is  j)resent,  those 
that  have  been  deprived  of  food  for  some  time  previous  tsie  the 
disease,  while  those  whose  stomachs  contain  food  that  is  undergoing 
digestion  do  not  take  it  readily.  If,  besides  starving  the  anims^ 
they  are  fed  with  some  alkaline  solution  by  which  the  alkalinity  of 
the  stomach  is  increased,  the  pathogenic  effect  is  still  more  pro- 
nounced. Any  disorder  of  digestion  by  which  the  secretion  of  ffas- 
tric  juice  is  diminished  or  checked  and  the  mucus  is  increased  in 
quantity  will  increase  the  susceptibility  of  the  animal  to  infection, 
because  the  alkalinity  of  the  mucous  membrane  will  favor  rather 
than  destroy  the  virus.  Any  mode  of  feeding  which  produces  con- 
stipation and  overdistension  of  the  large  intestine  is  likely  to  favor 
the  disease,  as  the  virus  is  retained  for  a  longer  time.  It  multipUes 
there  and  destroys  the  mucous  membrane  before  it  is  discharged 
Keeping  these  facts  in  mind,  we  may  formulate  a  few  rules,  which 
must  be  carefully  observed  if  the  disease  is  to  be  kept  in  check. 

In  the  first  place,  there  should  be  no  communication  between  in- 
fected herds  and  such  as  are  still  free  from  the  disease.  Th^  virus 
may  be  carried  in  various  ways,  even  on  the  shoes  of  persons.  A 
small  quantity  thus  introduced  may  multiply  in  the  sou  and  water 
until  it  becomes  a  center  of  infection  for  many  animals.  Streams 
into  which  sick  animals  have  dropped  discharges  or  in  which  dead 
ones  have  lain  must  be  considered  as  vehicles  of  the  disease  for  all 
herds  below  the  source  of  infection.  This  is  especially  true  in  warm 
weather,  when  the  virus  multiplies  very  rapidly  and  extensively. 

When  the  disease  has  appeared  in  a  hera,  the  ground  upon  which 
the  animals  lived  at  the  time  must  be  considered  as  infected,  and  it 
is  much  safer  to  remove  all  the  well  ones  to  uninfected  grounds  than 
to  simply  remove  the  sick  ones.  But  how  are  we  to  know  that  tne 
disease  has  gained  a  foothold  in  the  herd  ?  It  is  auite  common  for 
the  disease  to  announce  itself  by  a  few  sudden  deatns.  The  stricken 
animals  may  seem  well  a  day,  perhaps  only  a  few  hours,  before 
death.  Such  animals  should  always  oe  immediately  destroyed  by 
careful  deep  burial,  or  by  buminc:,  which  is  much  oetter,  for  the 
bodies  are  as  a  rule  crowded  with  the  specific  poison  of  hog-cholera. 
In  order  to  remove  any  doubts  as  to  the  precise  nature  of  the  disease, 
it  is  best  to  examine  such  animals  before  burying  or  burning  them. 
This  should  be  done  in  a  secluded  place  which  pigs  cannot  reach,  and 
the  ground  thoroughly  disinfected,  as  will  be  described  later.  The 
disease  in  the  sudden  cases  can  be  easily  recomized.  The  spleen  is 
as  a  rule  very  black  and  enlarged.  Spots  of  biood  from  the  size  of  a 
pin's  head  to  a  quarter  inch  or  more  will  be  seen  in  the  fat  under  the 
skin,  on  the  intestines,  lungs,  heart,  and  kidneys.  The  lymphatic 
g:lands  are  purplish  instead  of  a  pale  pink.  W  hen  the  large  intes- 
tines are  opened  they  are  found  covered  with  these  dark  spots  of 
blood  more  or  less  uniformly  and  entirely.  Often  the  contents  are 
covered  with  clotted  blood.  Any  or  all  of  these  may  be  considered 
as  signs  of  the  disease  in  its  most  virulent  form.  In  these  animals 
the  virus  has  penetrated  into  all  of  the  vital  organs,  and  they  should 
be  immediately  removed  and  destroyed.  It  must  be  borne  in  mind 
that  for  any  animal  to  consume  portions  of  these  carcasses  would  be 
certain  death;  that  the  blood  and  fluids  from  these  dead  bodies  con- 
tain the  virus,  and  ^\i«ii  ac^,\i\i^x^^  o^^x  t\ka  aoil  or  thrown  into 
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streams  they  simply  distribute  the  virus,  allow  it  to  multiply,  and 
all  the  other  animals  are  thereby  put  in  the  way  of  becoming  in- 
fected. 

In  many  outbreaks  the  early  cases  do  not  succumb  so  rapidly.    They 

frow  weaker,  lie  down  much  of  the  time,  eat  but  little,  ana  usually 
ave  diarrhea.  Most  of  such  cases  may  linger  for  weeks,  meanwhile 
scattering  the  poison  in  the  discharges.  Tne  disease  may  be  recog- 
nized in  these  cases  as  soon  as  they  are  observed  to  act  suspiciously, 
and.  there  should  be  no  delay  in  determining  at  once  the  nature  of 
the  disease.  When  the  animal  has  been  opened  the  large  intestine 
should  bo  carefully  slit  up  and  examined,  beginning  with  the  blind 
or  upper  end.  There  will  be  seen  roundidi  vellow  or  blackish  spots, 
having  an  irregular  depressed,  sometimes  elevated,  surface.  These 
are  w^l  shown  in  the  Second  Annual  Report  of  this  Bureau,  p.  246, 
or  in  the  Annual  Report  of  the  Department  for  1885,  p.  522.  These 
spots  correspond  to  aead  portions  oi  the  mucous  membrane,  and  they 
are  frequently  seen  from  the  outside  as  soon  as  the  animal  is  opened. 
Sometimes  the  membrane  has  been  entirely  destroyed.  Its  appear- 
ance is  well  shown  on  Plates  I  and  II  of  this  report.  These  slow, 
chronic  cases  are  apt  to  spread  the  disease  in  the  bowel  discharges^ 
for  in  them  the  virus  is  chiefly  located. 

Having  determined  the  existence  of  the  disease,  it  may  not  be  pos- 
sible to  remove  the  healthy  animals  to  uninfected  quarters  after  the 
sick  ones  have  been  taken  away.  Under  such  circumstances  thorough 
disinfection  should  be  practiced  at  once.  Among  a  large  number  of 
substances  tried  in  the  laboratory  only  a  few  were  found  to  meet  the 
requirements  of  rapidity  of  action  combined  with  certainty  and  cheap- 
ness. Carbolic  acid  seems  to  be  useless,  as  it  is  expensive,  and  a  con- 
siderable Quantity  is  required  to  destroy  the  germs.  Thus  experi- 
ments in  the  laboratory  nave  shown  that  to  kul  the  virus  in  liquids 
1  part  carbolic  acid  in  100  parts  of  water  is  recjuired,  whereas  1  part 
of  mercuric  chloride  in  75,000  parts  of  water  is  sufficient.  The  best 
disinfectant  is  therefore  mercuric  chloride,  also  called  mercuric 
bichloride  and  corrosive  sublimate.  As  it  is  a  violent  i>oison  to  man 
and  animals,  it  should  be  very  carefully  handled.  In  order  to  make 
a  solution  which  is  strong  enough  to  act  rapidly  and  with  certainty, 
1  part  of  the  substance  should  be  dissolvea  in  1,000  parts  of  water. 
This  is  best  accomplished  by  adding  half  an  ounce  to  about  four  gal- 
lons of  clear  water,  preferably  rain-water.  As  a  pound  of  corrosive 
sublimate  retails  at  about  70  cents,  the  cost  of  the  oisinf  ectant  is  very 
small.  This  solution,  which  should  be  made  in  wooden  or  granite- 
ware  vessels  at  least  half  a  day  before  use,  should  be  applied  by 
means  of  a  broom  or  brush  to  the  flooring,  sides,  and  covering  of 
pens  in  which  diseased  animals  have  staid.  All  utensils  used  about 
the  pens,  as  well  as  the  troughs  and  other  things  containing  food, 
should  be  carefully  washed  with  the  solution  and  afterwards  rinsed 
thoroughly  inpure  water.  Ten  minutes'  exposure  to  the  disinfectant 
solution  is  sufficient  for  all  purposes.  As  the  corrosive  sublimate 
solution  attacks  many  metals,  iron  and  tin  utensils  should  be  disin- 
fected with  boiling  water  instead  of  the  mercuric  chloride  solution. 

The  bowel  discharges  should  be  made  innocuous  by  pouring  upon 
them  corrosive  sublimate  solution  or  mixing  them  with  powdered 
chloride  of  lime.  In  general  it  may  be  stated  that  whatever  has  come 
in  contact  with  diseased  animals  or  their  discharges  should  first  bo 
disinfected  before  healthy  animals  are  brought  in  contact  with  them 
In  using  the  corrosive  sublimate  solution  we  must  bear  in  mix^dL  thft.t 
42  Aa—'86. 
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it  is  poisonous  to  animals  as  well  as  to  man,  and  that  to  get  the  deeiied 
effect  no  large  quantities  need  be  applied.  The  surface  need  simply 
be  moistened  with  it  in  order  to  be  disinfected.  A  spray  apparatus, 
by  means  of  which  a  spray  is  deposited,  would  be  most  convenient, 
but  such  apparatus  is  expensive  and  not  readily  procurable.  It  is 
always  desirable  to  moisten  the  bodies  of  dead  animals  with  the  dis- 
infectant before  removing  them.  Any  virus  adhering  to  the  surface 
of  the  body  is  thereby  destroyed  and  the  danger  of  oisseminating  it 
avoided. 

When  the  disinfectant  is  not  at  hand  much  can  b  edone  with  boil- 
ing water,  which  immediately  destroys  the  virus.  Scalding  the 
troughs  and  other  articles  is  perhaps  better  than  the  use  of  the  co^ 
rosive  sublimate,  especially  if  they  are  immersed  in  the  boiling  water 
or  flooded  with  it.  Some  good  may  be  done  by  scalding  bowel  dis- 
charges and  the  flooring  of  pens,  although  by  doing  so  the  vims 
which  is  not  destroyed  is  earned  away  by  the  cooling  water,  whicli 
may  later  on  favor  its  multiplication.  In  any  case  it  is  best  to  use 
for  pens  the  sublimate  solution  first  and  then  scald  them. 

A3  it  is  quite  impossible  to  disinfect  the  soil  with  any  degree  of 
certainty,  it  is  very  desirable  that  in  a  herd  in  which  the  disease  has 
appeared  the  still  healthy  animals  be  transferred  to  fresh  ground  and 
kept  confined.  In  this  way  the  dangers  arising  from  an  infected  soil 
are  averted.  For  a  like  reason  animals  shoula  be  kept  from  streuns 
which  have  become  polluted,  as  it  is  impossible  to  disinfect  them. 
Hence  a  dry  soil,  without  standing  pools  of  water,  should  be  chosen 
as  long  as  any  suspicion  of  the  disease  exists. 

Great  care  should  be  bestowed  upon  the  food,  especially  that  of  a 
liquid  character,  which,  when  infected,  will  permit  the  multiplica- 
tion of  the  virus  and  may  infect  large  numbers.  Cleanliness  in  this 
respect  is  perhaps  the  simplest  and  most  universal  rule  which  can  be 
laia  down.  This  simply  means  that  the  food  should  not  come  in 
contact  with  the  bo wef  discharges  of  diseased  animals;  that  it  should 
not  be  allowed  to  stand  for  more  than  a  few  hours  before  it  is  con- 
sumed; and  that  the  troughs  used  for  feeding  should  be  scalded  at 
least  twice  a  day  when  there  is  a  suspicion  that  the  virus  may  be 
among  the  animals. 

It  may  seem  too  laborious  or  perhaps  superfluous  to  carry  out  such 
directions  as  these.  Th^y  may  be  incompatible  with  the  present 
methods  of  hog-raising  in  many  parts  of  our  country.  They  are, 
however,  the  only  means  at  present  available  by  which  the  spread 
of  the  virus  may  be  checked.  They  prevent  the  soil  from  becom- 
ing saturated  with  it,  and  every  exertion  made  towards  disinfection 
destroys  so  much,  and  continued  efforts  may  finally  destroy  it  al- 
together.  Moreover,  if  the  disease  does  appear  while  measures  of 
prevention  are  being  carried  out,  it  is  not  so  apt  to  become  very  de- 
structive, for  the  severity  of  the  disease  depends,  as  a  rule,  upon  the 
quantity  of  virus  taken  into  the  system.  If  this  is  allowed  to  accu- 
mulate on  all  sides,  much  will  find  its  way  into  the  stomach  and  in- 
testines and  cause  the  most  severe  disease. 

We  do  not  know  whether  the  virus  can  live  in  the  soil  through  the 
winter,  but  it  seems  highly  probable.  Hence  thorough  disinfection 
practiced  will  lessen  the  chances  for  a  reappearance  or  the  disease  in 
the  following  year. 

The  investigations  in  regard  to  vaccination  as  a  means  of  preven- 
tion have  not  yet  led  to  any  results  which  can  be  practically  utilized, 
and  therefore  ate  b\.\\V  ^^3^^  c»«m»5L  qxl,   Ths  ordiixary  metiiods  <rf 
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attenuation,  as  practiced  by  Pasteur  in  obtaining  a  vaccinal  virus  for 
anthrax  and  rouget,  are  inapplicable  in  this  peculiar  disease,  for  the 
nnattenuated  virus  itself  is  incapable  of  conferring  immunity.  The 
experiments  demonstrating  this  fact  are  foimd  on  another  page. 
Hence  any  attenuated  virus  is  still  less  capable  of  accomplishing  this 
end. 

The  use  of  certain  medicines  internally  to  act  as  preventives  may 
prove  of  some  value,  and  it  is  our  purpose  to  carry  cwit  some  experi- 
ments in  this  direction  as  well. 

The  treatment  of  this  disease,  as  of  the  great  majority  of  infectious 
diseases,  after  it  has  gained  a  firm  hold  upon  the  animal,  is  not  only 
useless  but  dangerous;  for  the  animal  can  only  serv^e  to  spread  the 
disease.  The  ulcerations  produced  in  the  lai-ge  intestines  can  only 
heal  slowly  if  they  are  not  too  extensive,  while  medicines  are  of  no 
avail.  Those  who  insist  upon  a  cure  for  well-pronounced  cases  of 
•hog-cholera,  in  which  the  bowels  have  become  ulcerated,  should 
loot  upon  tne  disease  of  typhoid  fever  in  man,  in  which  ulceration 
also  occurs.  Through  centuries  the  best  physicians  have  been  treat- 
ing this  disease,  yet  none  has  ever  ventured  to  assert  that  he  had  a 
cure  for  these  iilcerations.  They  take  the  best  care  of  the  patient 
and  allow  nature  to  heal  the  ulcers.  Even  then  they  frequently  find 
tiieir  patient  snatched  away  at  the  very  threshold  of  recovery. 

PRELIMINARY  INVESTIGATIONS   CONCERNING  INFEC- 
TIOUS PNEUMONIA  IN  SWINE*  (SWINE-PLAGUE). 

In  prosecuting  investigations  in  the  West  in  order  to  determine 
whether  the  disease  whicn  has  been  described  in  these  reports  as 
hog-cholera  existed  there  also,  the  lesions  characteristic  of  this  dis- 
ease and  the  specific  bacterium  were  found  in  Illinois  and  Nebraska. 
At  the  same  time  another  microbe  was  found,  resembling  in  its  mi- 
croscopical characters  the  microbe  of  rabbit  septiceemia  very  closely, 
and  associated  with  disease  of  the  lungs — a  chronic  pneumonia — in 
the  few  cases  which  were  examined.  Although  the  investigations 
concerning  the  nature  of  this  microbe,  its  distribution,  and  the  losses 
it  produces,  are  scarcely  begun,  we  venture  the  conclusion  that  it  pro- 
duces an  infectious  pneumonia  in  pigs,  and  that  its  effect  may  perhaps 
be  spent  upon  organs  other  than  tne  lungs.  This  conclusion  is  based 
upon  the  facts  recorded  in  the  following  pages. 

Among  the  joosi  mor?e>M  examinations  made  in  the  State  of  Illi- 
nois in  cfuly,  1886,  the  following  are  worthy  of  attention: 

In  Marion  County,  a  few  miles  from  Patoka,  a  herd  was  found,  July  7,  of  which 
about  ten  had  died  and  an  euual  number  were  still  alive.  Thiough  the  kindness  of 
the  owner  several  pigs,  whicn  were  evidently  diseased,  were  killed  by  a  blow  on  the 
head.  In  No.  1  the  superficial  inguinals  were  greatly  enlarged;  ecchymoses  were 
found  in  the  subcutaneous  fatty  tissue  in  large  numbers  on  tlie  omentum  and  the 
epicardium.  The  lymphatic  glands  were  as  a  rule  enlarged  and  purplish,  the  spleen 
augmented  in  size,  the  major  portion  of  the  lungs  hepatized,  ana  the  remainder  in- 
terspersed with  hemorrhagic  foci.  The  mucous  membrane  of  the  stomach  and  the 
large  intestine  was  ecchymosed,  that  of  the  latter  presenting  here  and  there  deep 
ulcers,  especially  on  the  ileo-caecal  valve.  Cover-glass  preparations  from  the  spleen 
of  this  case  contained  no  bacteria  of  any  kind*  A  tube  of  gelatine  into  which  a  bit 
of  spleen  had  been  dropped  remained  sterile.  No.  2,  from  the  same  herd,  also  killed 
at  tne  time,  was  affected  with  a  suppurative  pyelitis  of  the  right  kidney,  causing 
inflammatory  adhesions  of  the  large  intestine.  The  mucous  membrane  of  the  latter 
was  dotted  with  innumerable  petechias  and  a  few  ulcere.     Cover-glass  preparations 

♦We  shall  call  this  disease  swine-plague,  in  distinction  from  hog-cholera,  just 
described*    See  introductory  remarks  to  Diseases  of  Swine,  p.  tK)8. 
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from  the  spleen  of  this  animal  were  equally  negative.  A  tube  of  gelatine  intowbidi 
a  bit  of  spleen  tissue  was  dropped  began  to  liquefy  very  slowly.  It  contained  a  bn- 
cillus  and  a  large  oval  coccus. 

No.  3,  from  the  same  herd,  killed,  had  its  lymphatic  glands  generally  enlarged  and 
purplish,  the  spleen  dotted  with  numerous  blood-red  elevated  points,  lungs  with  large 
camified  areas.  The  mucous  membrane  of  the  large  intestine  was  merefy  congested 
No  bacteria  seen  in  cover-glass  preparations  of  the  spleen,  and  a  gelatine  cutoe 
made  as  before  remained  sterile. 

Several  miles  east  of  Champaign,  HI.,  the  disease  was  appearing  in  a  herd,  the 
owner  of  which  very  kindly  permitted  us  to  make  what  examinations  we  thought 
advisable.  On  July  8  two  autopsies  were  made.  In  No.  4,  dead  since  last  night, 
the  lymphatic  glands  generally  were  enlarged  and  purplish.  The  subcutaneous  fatty 
tissue  stained  yellow.  The  peritoneal  ana  pericardial  cavity  contained  a  considera- 
ble amount  of  yellow  serum.  The  only  other  marked  lesion  observed  was  an  enor- 
mous enlargement  of  the  spleen,  which  was  very  dark  and  pulpy.  The  mucous 
membrane  of  the  alimentary  canal  apparently  intact.  These  lesions  did  not  point 
to  hog-cholera.  Cover-glass  preparations  of  the  spleen  were  negative.  A  piece 
dropp^  into  a  tube  of  gelatine  slowly  liquefied  the  latter.  A  bacinus  was  found  in 
it,  not  pathogenic.  , 

A  pig  (No.  5)  which  was  observed  to  be  very  weak,  although  able  to  move  about 
when  aisturbed,  was  killed  for  further  information.  In  the  subcutaneous  tissue  over 
the  abdomen  were  numerous  ecchymoses.  The  inguinal  glands  were  greatly  en- 
larged, cortex  purplish,  some  lobules  deeply  congested  throughout.  The  abdominal 
cavity  contained  a  small  quantity  of  colorless  serum;  the  spleen  considerably  tume- 
fied and  covered  with  blood-red  raised  points.  The  lymphatic  glands  about  the 
stomach,  as  well  as  the  bronchials,  were  deeply  congested,  the  cortex  infiltrated  with 
blood.  The  epicardium  was  dotted  over  its  entire  surface  with  minute  extravasa- 
tions. The  mucous  membrane  in  the  fundus  of  the  stomach  and  of  the  entire  length 
of  the  large  intestine  covered  with  closely-set  extravasations.  Cover-glass  prepara- 
tions, as  well  as  cultures  of  the  spleen,  were  entirely  negative. 

Reports  of  swine-plague  from  Geneseo,  Henry  County,  made  it  advisable  to  make 
a  few  post  mortem  examinations  in  this  section  of  the  State,  in  order  to  make  sure 
of  the  nature  of  the  disease.  The  losses  were  very  heavy,  involving  in  many  places 
the  greater  part  of  the  affected  herd.  July  11  several  autopsies  were  made  in  a  herd 
about  3  miles  from  Geneseo.  In  this  herd  the  disease  had  been  observed  about  nine 
days  before.  At  the  time  three  or  four  large  animals  had  died  during  the  night  and 
a  number  of  othera  were  ill. 

No.  6. — Adult  black  male,  in  good  condition,  no  signs  of  decomposition.  In  the 
peritoneal  cavity  there  were  ecchymoses  beneath  the  peritoneum  of  the  dorsal  wall, 
near  the  caudal  end  of  the  kidneys,  at  least  an  inch  m  diameter.  The  sple«n  was 
enlarged  and  congested.  Whitish  patches  showing  through  the  serosa  of  the  large 
intestme  were  afterwards  found  to  correspond  with  ulcerations  of  the  mucous 
membrane.  The  lymphatic  glands  in  general  with  congested  cortex.  TTie  left  lung 
complcteljjr  solidified,  blackish,  and  everyrvhere  adherent  to  chest  wall.  On  forc- 
ing the  nbs  ai>art  the  lun;a;  tissue  broke  as  a  watermelon  would;  from  the  brolooi 
surface  a  blackish  frothy  liquid  exuded.  A  portion  of  the  right  lung  was  in  ihe 
same  condition.  A  fibrinous  deposit  on  the  epicardium  indicative  of  pericarditis. 
In  the  alimentary  tract  the  mucous  membrane  of  the  fundus  of  the  stomach  is 
darkened  with  extravasations  on  the  ridges  of  the  fWds.  In  the  large  intestine  the 
mucous  membrane  is  completely  covered  with  punctiform  extravasations,  in  port 
converted  into  pigment,  in  the  csBcum  and  colon  are  isolated  disk-shaped  ulcers 
about  one-half  mch  in  diameter,  slightly  elevated.  The  center  is  dark,  surrounded 
by  a  broad  yellowish  margin,  giving  the  whole  a  button-like  appearance.  On  sec- 
tion a  whitish  tough  tissue  is  foimd  to  make  up  the  ulcer  and  extend  to  the  peri- 
toneum, where  it  appears  as  a  whitish  patch  when  viewed  from  the  serous  surface. 
Cover-glass  preparations  of  the  spleen  negative.  T^vo  portions  dropped  into  a  tube 
of  gelatine  and  agar-agar  respectively  gave  rise  to  cultures  which  will  be  described 
n  detail  farther  on. 

No.  7. — A  small  shoat,  having  shown  si^s  of  disease  for  a  few  days,  was  killed  by 
a  blow  on  the  head.  The  superficial  inguinal  glands  were  enlarged  and  reddened. 
Both  kidneys  dotted  on  the  surface  with  minute  petechiaD.  On  section  a  few  are 
found  in  medullary  portion.  The  spleen  is  dotted  with  a  few  blood-red  elevated 
points.    Cover-glass  preparations  of  the  spleen  negative.    Cultures  remain  sterile. 

No.  8. — Large  black  sow;  died  last  night.  Adipose  abundant.  In  this  animal  the 
spleen  was  enlarged,  the  medullary  ^x)rtion  of  kidneys  deeply  reddened,  lungs  nor- 
mal. The  mucosa  of  the  large  intestme  was  entirely  covered  with  minute  elongated 
spots  of  pigment,  representing  former  extravasations.  Cover-glass  preparations  of 
spleen  also  negative.    A  gelatine  tube  containing  a  portion  of  spleen  coAtained  a 
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aicrococcus.    Bits  of  the  spleen  introduced  beneath  the  skin  of  the  dorsum  of  iwo 
dice  made  them  ill  for  a  few  days.    Both  finally  recovered. 

Besides  the  cultures  mentioned  in  the  autopsy  notes  at  least  ten  others  were  made. 
.t  the  time  by  piercing  the  spleens  with  a  platinum  wire  and  then  piercing  with  it 
ubes  of  gelatine  or  drawing  it  over  the  surface  of  tubes  of  agar-agar.  None  of  these 
hewed  any  signs  of  growth,  thus  confirming  the  supposition,  derived  from  the  exam- 
nation  of  cover-glass  preparations,  that  the  specific  microbes  are  either  entirely  ab- 
ent  from  the  spleen  or  else  are  present  in  very  small  nimibers. 

The  lesions  found  in  all  but  three  cases,  in  which  the  ulceration  of 
ihe  large  intestine  was  present,  were  not  sufficiently  uniform  to  war- 
rant the  diagnosis  of  hog-cholera.  Viewed  by  the  light  of  later  ob- 
servations, it  seems  highly  probable  that  the  remainder  of  the  ani- 
mals were  affected  with  a  aitferent  malady,  due  to  the  presence  of  the 
microbe  to  be  described  later  on.  The  ecchymosis  of  the  large  intes- 
tine and  the  congestion  and  tumefaction  of  the  lymphatics  generally 
differed  from  the  lesions  which  we  have  found  in  hog-cholera.  The 
absence  of  bacteria  from  the  tissues  is  also  suspicious.  There  was 
moreover  a  partial  cirrhosis  of  the  liver  in  most  of  the  animals  exam- 
ined which  we  have  never  encountered  in  hog-cholera.  We  must 
remember,  however,  that  of  these  eight  cases  five  were  killed,  per- 
haps in  the  early  stages  of  the  disease,  before  the  lesions  were  well 
marked.  Leaving  these  observations  for  future  interpretation,  when 
more  cases  have  been  examined  we  will  proceed  to  a  description  of 
the  bacteriological  investigations. 

In  a  few  among  a  large  number  of  tubes  bacteria  were  present. 
Nearly  all  were  found  harmless  when  inoculated  into  animals  very 
susceptible  to  hog-cholera.  In  two  tubes  inoculated  with  bits  of 
spleen  from  No.  6  two  microbes  were  found  which  deserve  attention. 

One  grew  in  both  tubes,  which  was  more  carefully  examined,  because  it  resembled 
the  bacterium  of  hog-cholera  very  closely.  In  liquid  media  it  is  actively  motile 
and  simulates  the  form  of  a  bacillus.  When  stained,  however,  each  individual  is 
resolved  into  a  pair  of  ovals  or  very  short  rods  with  rounded  extremities.  A  deeply 
stained  narrow  border  surrounds  a  comparatively  pale  body.  There  seems  to  be 
slightly  more  stained  material  at  the  two  extremities  than  in  the  bacteriimi  already 
fuBy  described  in  the  last  report.  It  seems  a  trifie  longer  than  the  latter  form,  but 
on  attempting  to  confirm  this  impression  by  measurement  the  dimensions  were 
found  practically  the  same.  Sown  on  gelatine  plates  the  colonies  appear  within 
twenty-four  hours  and  grow  quite  rapidly.  The  deep  colonies  are  spherical,  with 
smooth  outline  and  homo^onegus  disc.  The  surface  colonies  appear  fts  irregular 
patches,  spreading  very  quickly,  and,  as  a  rule,  growing  far  more  vigorously  than 
the  deep  colonies.  In  tubes  containing  nutrient  gelatine  the  isolatea  colonies  in  the 
depth  of  the  needle  track  may  grow  to  the  size  of  pins*  heads.  On  the  surface  a  flat, 
thui,  pearly  layer  rapidly  extends  from  the  point  of  inoculation,  and  in  from  one  to 
two  weeks  may  have  covered  the  entire  surface.  The  margins  are  irregularly  scal- 
loped and  lobed,  the  entire  layer  often  simulating  the  frost  flowers  on  windows  or 
lace  work  (Plate  V,  Fig.  2).  On  potato,  a  thick  straw-colored  shining  layer  of  nearly 
smooth  surface  forms,  which  grows  very  vigorously  and  gradually  covers  the  entire 
cut  surface  of  the  potato  with  a  layer  2™"»  thick.  This  growth  is  brighter  in  color 
and  more  abundant  than  appears  in  the  potato  culture  of  the  bacterium  of  nog- 
cholera.  Cultivated  in  Hquids,  such  as  beef  infusion  with  1  per  cent,  peptone,  the 
medium  becomes  very  turbid  within  twenty-four  hours.  A  thin  pellicle  appears, 
which  soon  becomes  a  thick  membrane.  A  cream-colored  deposit  forms  and  accumu- 
lates to  a  considerable  extent,  while  the  liquid  remains  turbid.  It  will  be  remem- 
bered that  the  bacteriimi  of  hog-cholera  grows  very  feebly  in  comparison. 

No  resistant  spore  state  was  found,  for  tubes  exposed  to  58"  C.  for  fifteen  minutes 
remained  sterile;  those  exposed  ten  minutes  became  turbid.  The  pale,  unstained 
central  portion  of  the  bacterium  simulates  very  strikingly  the  appearance  of  an  en- 
dogenous spore,  yet  they  all  succumb  to  the  temperature  of  58'  C.,  as  described.  A 
peculiar  property  not  common  to  the  hog-cholera  bacteria  described  is  the  coagu- 
lation of  the  casein  of  milk.  If  a  tube  of  this  liquid,  sterilized  by  discontinuous 
boiling,  be  inoculated,  it  will  be  solidified  within  twenty-four  hours.  The  coagultmi, 
contracting  later  on,  leaves  a  shallow  stratum  of  watery  liquid  lustt  \2da  «sd»fii6«. 
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The  reaction  is  acid.  Grown  on  gelatine  a  rather  penetrating  odor  of  decompo^ 
flesh  is  given  off.  Tlie  bacterium  of  hog-cholera  develops  no  odor  whatever  in 
cultures.  This  microbe,  therefore,  resembled  tlie  bacterium  of  hog-colera  rery 
closely  in  its  microscopic  characters,  but  differed  from  it  in  some  of  its  physiological 
properties.  Tliis  illustrates  how  important  cultivation  experiments  are  in  the  deta^ 
mination  of  specific  differences.  That  it  was  not  the  bacterium  of  hog-cholera  wm 
shown  by  an  utter  want  of  pathogenic  properties  when  inoculated  into  mice  and 
rabbits.  Pigs  were  inoculated  and  fed ;  cultures  were  introduced  per  rectum  without 
any  effect  whatever. 

In  one  of  tlie  tubes  the  motile  bacterium  just  described  was  mixed 
with  another  microbe,  which  proved  to  be  a  very  virulent  germ.  It 
was  obtained  pure  as  follows:  A  rabbit  inoculated  with  the  mixture 
from  a  liquid  culture  made  from  the  original  gelatine  tube  died  in 
seven  days,  after  showing  signs  of  lameness  for  several  days.  The 
inoculated  thigh  was  enlarged,  the  skin  bluish.  The  subcutaneous 
connective  tissue  was  of  a  leatnery  consistency.  The  surface  of  the 
muscular  tissue  on  the  inner  aspect  of  the  tnigh  was  of  a  uniform 

Jellowish  gray;  this  change  extended  into  the  muscular  tissue  to  the 
epth  of  3"""  (one-eighth  inch);  the  striated  appearance  was  lost. 
This  change  also  involved  the  deeper  intermuscular  septa  of  the  thigL 
On  the  abdomen  the  subcutis  was  infiltrated  with  a  blood-stained 
serum.  The  local  effect  had  thus  been  unusually  severe.  Culturefi 
from  the  spleen,  liver,  and  blood  in  gelatine  tubes  contained  onljr 
the  second  microbe.  The  one  above  described  had  no  power  of  in- 
vading the  tissues  of  the  rabit.  That  the  microbe  obtained  from  the 
tissue  of  this  rabbit  was  pathogenic  the  following  experiments  clearly 
demonstrate: 

With  pure  liquid  cultures  of  this  microbe  three  mice  were  inocu- 
lated. Two  of  these  died  within  one  and  two  days  of  inoculation. 
In  the  spleen  of  both  peculiar  torula-like  forms  were  found,  presum- 
ably the  cocci  in  process  of  division,  which  was  retarded  by  unfavor- 
able conditions.  Its  effect  upon  a  rabbit,  however,  was  more  pro- 
nounced. This  rabbit  died  three  days  after  a  hypodermic  injection 
of  i®**  of  a  liquid  culture.  Beneath  the  skin  of  the  inoculated  thigh 
there  was  a  translucent  gelatinous  exudate  about  one-half  inch 
thick.  The  muscles  of  the  thigh  and  of  the  contiguous  wall  of 
tne  abdomen  were  dotted  with  closely  set  punctif  orm  and  larger  ex- 
travasations. In  the  abdomen  they  were  very  numerous  on  the  large 
intestine  along  a  zone  nearest  the  abdominal  wall.  They  were  also 
found  over  the  kidney  and  on  the  psoas  muscle.  Spleeli  not  enlarged, 
dark;  liver  rather  pale;  acini  well  marked;  the  entire  right  lung  and 
base  of  the  left  deeply  congested;  very  few  bacteria  in  the  internal 
organs.  Two  liquid  cultures  of  blood  and  one  from  liver  contained 
the  injected  microbes.  Gelatine  cultures  of  blood,  spleen,  and  Uver 
developed  into  numerous  colonies  of  the  same  microbe  in  the  needle 
track. 

Two  pigs  (Nos.  287  and  289)  were  inoculated  September  11  from  a 
culture  of  the  rabbit.  Each  received  beneath  the  skin  of  the  thi^h 
2^*^  of  the  culture  liquid.  No.  287  became  dull  and  lost  its  appetite 
several  days  later;  eyes  discharging.  September  28  the  animal  be- 
came delirious  and  ran  blindly  about  the  J)en;  dead  next  morning. 
The  only  observable  lesions  were  local  swellmgs  two  inches  across  and 
one-fourth  to  three-fourths  inch  thick,  with  centers  which  were  be- 
ginning to  soften.  Blood  very  dark,  not  coagulated;  a  few  petechia 
on  epicardium.  The  liver  was  very  pale,  sclerosed;  the  medulla  of 
kidney  deeply  reddened.  No.  289  died  September  21,  after  exhibitine 
the  sam.e  symptomB^  \oc^  E'^^![!^<g^  ^&  ^ix^'^^^'u^3s^<:s^m<l^^       ox 
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oftening*  the  connective  tissue  and  fat  of  the  whole  body  of  a  deep 
rellow  color;  liver  very  firm,  bloodless,  and  of  a  peculiar  yellowisn 
ed  color  throughout;  medulla  of  kidneys  deeply  reddened;  twolar^e 
!ysts  in  the  right  one.  In  neither  case  was  the  alimentary  tract  dis- 
eased. In  bom  there  was  cirrhosis  of  the  liver,  producing  in  the 
lecond  animal  a  general  jaundice.  From  neither  were  cultures  of 
h.e  inoculated  microbe  successful,  though  blood  from  the  heart,  the 
jpleen,  and  the  liver  were  used.    The  tubes  remained  sterile. 

Nos.  288  and  290,  which  had  been  retained  in  the  same  pen,  did  not 
X)ntract  the  disease  from  the  others,  as  would  ordinarily  happen  iii 
hioe-cholera.  No.  288  was  fed  with  hog-cholera  viscera  October  12, 
ina  died  from  the  effects  December  4;  ceecum  and  colon  ulcerated, 
bfo.  290,  fed  at  the  same  time,  died  October  28,  the  only  visible  cause 
Df  death  being  retention  of  urine. 

This  microbe  was,  therefore,  fatal  to  mice,  rabbits  and  pigs,  pro- 
iucing  in  the  pig  an  acute  inflammation  of  the  liver,  leading  to  a 
marked  cirrhosis  and  general  jaimdice. 

Tlie  same  disease  found  near  SodoruSy  HI. — The  same  microbe 
was  obtained  from  an  outbreak  in  Sodorus,  HI.,  several  months 
later.  On  page  630  a  description  is  given  of  two  post  nnortemsy  in 
one  of  which  (No.  1)  the  lesions  were  ulceration  of  tne  large  intestine 
Emd  a  grayish  hepatization  of  the  lungs.  From  this  aniiaal  the  bac- 
terium of  hog-cholera  had  been  obtained  from  the  spleen.  In  the 
other  animal  (No.  2)  the  limg  lesions  only  were  present.  Portions 
Df  the  solidified  lung  tissue  from  No.  2,  hardened  in  strong  alcohol, 
were  submitted  to  a  microscopic  examination.  The  tissue  was  infil-* 
trated  with  parafl&ne,  the  sections  treated  with  turpentine  to  remove 
the  imbedding  substance,  and  then  stained  in  various  ways.  The 
smaller  broncni  and  air-cells  were  completely  filled  with  an  exudate, 
consisting  of  white  blood  coruuscles  chiefly,  and  some  larger  pale 
cells,  probably  derived  from  tne  epithelium.  This  infiltration  was^ 
exceedingly  dense  in  many  places;  in  others  less  so.  The  septa  or 
alveolar  walls  were  not  perceptibly  affected,  but  the  capillaries  were 
distended  with  blood  corpuscles,  and  formed  an  unstained  mesh- work 
around  the  deeply  stained  alveolar  contents.  The  interlobular  con- 
nective tissue  was  also  infiltrated,  and  the  lymphatic  spaces  distended 
and  filled  with  a  fibrillar  network  of  coagulated  lymph.  When  the 
alveolar  contents  were  carefully  examined  with  a  one-eighteenth 
homogeneous  objective,  after  staining  the  section  in  L5fflei^s  alkaline 
methylene  blue  for  several  hours  and  aecolorizing  in  one-half  per  cent, 
acetic  acid,gi*oups  of  very  minute  oval  bacteria  were  recognizable,  in 
size  and  outline  like  those  obtained  in  cultures  from  the  pleura.  These 
groups  were  very  large  and  extended  tlu^ough  the  depth  of  the  section, 
a  fact  easily  recognized  by  focusing  up  ana  down.  They  were  found 
in  all  parts  of  the  section,  the  bacteria  themselves  and.  the  groups 
they  formed  being  readily  recognizable.  No  other  bacteria  could  oe 
detected,  though  the  sections  were  searched  over  many  times.  Stain- 
ing in  aniline  water  methyl  violet  overnight  did  not  bring  these 
groups  out  so  clearly  as  the  stain  above  given.  These  groups,  more- 
over, were  present  in  those  air-cells  chiefly  in  which  the  exudate  was 
but  moderately  dense. 

The  lesions  of  the  lungs  found  in  both  pigs  at  Sodorus,  111.,  were 
different  from  those  occasionally  found  in  post  mortem  examinations 
of  hog-cholera  at  the  Washington  Experimental  Station.  In  the 
latter  the  acute  cases,  characterized  by  hemorrhagic  lesions  in  various 
organs,  usually  presented  lungs  which  were  dotted  with  dark  red 
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patches  visible  on  the  pleural  surfaces  and  in  the  parenchyma.  These 
were  evidently  extravasations  into  the  alveoli,  and  etiolo^eally  the 
same  as  the  extravasations  found  elsewhere.  In  the  majority  of  cases 
lung  lesions  were  entirely  absent.  When  present  they  were  usually 
associated  with  an  abundance  of  lung  worms  in  the  bronchi  In 
many  cases  the  small  anterior  lobes  resting  laterally  upon  the  peri- 
cardium were  collapsed  (atelectasis),  of  the  color  of  red  flesh.  This 
condition  seems  to  stand  in  no  direct  relation  to  the  disease  itself. 

The  broncho-pneumonia  found  in  the  pigs  above  referred  to  ex- 
tended over  at  least  one-half  of  the  lungs,  involving  the  caudal  por- 
tion of  the  base,  resting  on  the  diaphra^gm.    The  pleura  was  but 
slightly  affected;  a  few  adhesions  ana  a  more  than  normalquantity 
of  serum  on  its  surface  constituted  the  visible  changes.     The  lung 
tissue  itself  was  airless,  solid,  of  a  grayish  red,  somewhat  mottlei 
From  the  pleural  surface  of  No.  2  two.  tubes  of  gelatine  were  inocu- 
lated by  dippinfi^  into  them  a  loop  of  platinum  wire  filled  with  serous 
exudate.    Tne  heat  of  the  weather  hquefied  both  tubes  soon  after, 
•and  within  a  few  days  the  gelatine  in  one  of  them  was  densely 
crowded  with  small  whitish  points;  in  the  other  tube  the  colonies 
were  fewer  in  number  and  consequently  much  larger.     Both  were, 
in  fact,  pure  cultures  of  a  non-motue  oval  bacterium,  found  identical 
in  all  respects  with  the  microbe  obtained  from  Gheneseo,  111.,  and 
already  described. 

Postponing  the  description  of  this  microbe  for  the  present,  the  fol- 
lowing experiments  were  made  in  order  to  determine  its  pathogenic 
effect  upon  small  animals: 

From  one  of  the  original  tube  caltares  in  gelatine,  plate  cultures  were  made,  and 
from  one  of  the  colonies  a  tube  containing  1^  beef-inrusion  peptone  was  inoculated. 
"When  two  days  old  the  following  animaiH  received  subcutaneouslj  portions  of  this 
culture:  Two  mice,  V,  -ft**;  two  rabbits,  i**,  i^;  two  pigeons,  i",  i««;  two  pigs,  4.5««,  3«. 
One  of  the  mice  was  dead  on  the  following  day.  In  the  spleen  and  liver  were  present 
oval  bacteria  and  some  quite  lon^  rods.  The  liquid  culture  from  the  blood  remained 
sterile.  The  second  mouse  died  m  two  davs.  A  peculiar  bacterium  was  present  in 
spleen,  liver,  and  blood,  often  irregularly  fusiform  and  piriform;  most  were  cocci  in 
pairs.  A  liquid  culture  i^om  the  blood  of  the  heart  contamed  the  inoculated  microbe 
only,  and  the  identity  of  this  germ  with  the  one  injected  was  confirmed  by  plate 
cultures. 

Both  inoculated  pigeons  died,  one  two  days  and  the  other  four  days  after  inocula- 
tion. In  the  former  the  pectoral  muscle  at  the  point  of  inoculation  had  a  g^yish- 
yellow  parboiled  appearance  over  an  area  of  1  to  li  fikquare  inches  and  extending  to  a 
depth  of  three-eighui  inchs.  In  the  second  bird,  which  had  received  the  larger  doee, 
the  local  lesion  was  less  marked.  A  thick  pasty  deposit  had  formed  between  the 
skin  and  muscle,  slightly  infiltrating  the  surface  of  the  latter.  No  bacteria  could 
be  detected  on  cover-^lass  preparations  in  the  blood  or  liver  of  either  bird. 

Both  rabbits  likewise  succumbed,  one  four  and  the  other  five  davs  after  inocula- 
tion. The  autopsies  point  out  the  radical  differences  between  the  nog-cholera  bao 
teriimi  and  the  coccus  under  consideration.  Before  death  both  animals  lay  on  their 
sides,  breathing  slowly.  In  the  one  which  died  first  (which  had  received  the  smaller 
dose)  the  inoculated  thigh  was  enku-ged  and  drawn  up  to  the  body,  the  fascia  coTer- 
ing  the  muscles  of  the  thigh  and  the  contiguous  abdominal  wall  were  thickened  bto 
whitish  opaque  sheets;  a  smiiJl  area  of  the  thigh  muscles  was  whitish,  necrosed.  In 
the  abdominal  cavity  strings  and  flakes  of  coagulated  fibrin  in  various  parts,  toother 
with  the  reddened  appearance  of  the  peritoneum,  indicated  a  severe  peritonitis;  the 
liver  was  dark,  blooa  fiowing  freely  on  section;  spleen  scarcelv  enlarged.  Beneath 
the  serosa  of  large  intestine  a  few  patches  of  extravasation;  kidneys  deeply  reddened 
to  the  tip  of  the  papiUa;  lungs  normal.  The  microbe  was  very  abundant  in  the  local 
infiltration,  the  peritoneal  exudate,  in  the  parenchyma  of  spleen,  liver,  and  kiduejs, 
as  well  as  in  blood  from  the  heart.  In  these  cover-^lass  preparations  involution 
forms  were  very  common.  Liq[uid  cultures  from  blooa  of  tne  neart  and  the  peri- 
toneal exudate  contained  the  microbe  as  it  usually  appears  in  liauids.  Tube  cultures 
in  gelatine  from  the  blood,  peritonal  exudate,  and  liver  containea  very  many  ooionieB, 
growing  in  a  somewhat  characteristic  manner,  to  be  deecribed  later  obu 
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In.  the  other  rabbit  the  local  effect  was  equally  extensive,  and  there  was  a  more 
marked  grayish  discoloration  of  the  thigh  and  conti^ous  abdominal  muscles.  Peri- 
tonitis le^s  marked :  no  coagula  present.  The  bacteria  not  so  numerous  in  the  organs , 
but  very  abundant  in  the  peritoneal  cavity.  Liquid  cultures  from  the  latter  and 
from  blood  were  pure.  Grelatine  tubes,  cultures  from  the  liver  and  spleen,  contained 
many  colonies. 

Rabbits,  mice,  and  pigeons  were  thus  shown  susceptible  when  in- 
oculated with  the  quantities  above  mentioned.  Two  rabbits  were  at 
the  same  time  inoculated  with  large  quantities  of  two  other  microbes 
obtained  from  spleens.  Both  remained  unaffected.  In  one  a  small 
circumscribed  abscess  could  be  seen  through  the  skin. 

Of  the  two  pigs  inoculated  (Nos.  330  and  331),  No.  330,  which  had 
received  the  larger  dose  (5''*')  died  in  nine  days,  after  exhibiting  the 
same  symptoms  as  those  manifested  by  the  two  former  cases — debil- 
ity, loss  of  appetite,  inflamed  eyes.  In  this  animal  there  was  a  sim- 
ilar condition  of  the  liver,  together  with  a  deep  yellow  staining  of 
the  connective  and  adipose  tissue  generally.  Cultures  negative. 
No.  331  died  thirty-five  days  after  inoculation.  In  this  animal  there 
was  a  less  pronounced  pathological  change  in  the  liver.  Icterus  pres- 
ent.    No  cultures  were  made. 

In  order  to  confirm  and  extend  the  preceding  inoculation  experiments  a  second 
series  was  planned  in  the  same  way.  A  beef  infusion  peptone  culture,  which  had 
been  derived  from  a  single  colony  of  the  microbe  on  a  gelatine  plate  and  was  twenty- 
four  hours  old,  was  used  to  inoculate  of  mice,  pigeons,  fowls,  and  white  rats  2  eacn, 
1  guinea-pig,  and  rabbit.  The  mice,  which  received  iV*  beneath  the  skin  of  the 
back,  died  in  two  and  six  days  respectively.  In  the  fii^  one  the  spleen  and  blood 
were  crowded  with  bacteria,  and  a  liquid  culture  ftrom  the  blood  proved  pure.  From 
the  second  mouse  no  cultures  were  made;  bacteria  few  or  absent  from  the  oi'gans. 
Of  the  2  pigeons,  1  inoculated  with  ^^  was  dead  next  day.  At  the  place  of  inoculation 
in  the  pectoral  the  muscular  tissue  was  whitish,  parboiled  for  a  depth  of  one-fourth  to 
one-half  inch ;  cultures  from  blood  and  liver  sterue.  The  other  pigeon,  which  received 
i«=«,  survived.  The  white  rats,  receiving  respectively  i*"  and  i^  subcutaneously  in  the 
thigh,  did  not  pro\«  susceptible.  The  rabbit,  which  received  i««  in  the  same  place, 
died  in  three  days,  after  showing  symptoms  like  those  in  the  preceding  experiment. 
Locally  the  lesions  were  the  same;  thickening  of  the  fascia  more  pronounced;  lar- 
daceous  appearance  of  the  surface  of  the  muscular  tissue;  punctiform  extravasa- 
tions both  on  abdomen  and  on  thigh  as  far  as  symphysis  pubis.  In  the  abdominal 
cavity  the  serous  surface  of  the  entire  intestine  appeared  as  if  sprayed  with  blood, 
the  extravasation  being  beneath  the  serosa  and  not  visible  from  the  mucous  surface. 
Small  intestine  but  faintly  reddened;  only  a  few  delicate  fibrils  of  exudation  as  yet 
visible;  a  few  extravasations  on  capsule  of  kidney,  which  is  deeply  reddened  through- 
out; spleen  and  lungs  normal;  liver  invaded  by  coccidium  amforme,  CJover-glass 
preparations  of  spleen,  Uver,  and  peritoneum  contain  the  microbes  in  abundance; 
m  tne  peritoneal  exudate  they  seem  as  numerous  as  in  a  liquid  culture.  Cultures 
both  in  beef  infusion  and  in  gelatine  from  the  blood  and  peritoneal  fluid  were  pure. 

The  guinea-pig,  which  hfiS  received  into  the  thigh  a  rather  large  dose,  i*%  suc- 
cumbed on  the  sixth  day.  At  the  point  of  inoculation  there  is  but  a  sUght  infiltra- 
tion and  thickening  of  the  subcutaneous  connective  tissue.  In  the  abdomen,  both 
spleen  and  liver  somewhat  enlarged.  Covering  these  a  thin,  translucent,  gelatinous 
layer,  easily  scraped  away,  and  particularly  well  marked  on  the  Uver.  Lungs  deeply 
congested,  not  collapsed,  but  showing  the  impression  of  the  ribs.  The  pleura  cov- 
eredf  with  a  similai*  exudate.  The  internal  organs  contained  scarcely  any  bacteria, 
but  coyer-glasses  touched  to  the  surface  of  lungs  and  liver  showed  the  exudate, 
consisting  chiefly  of  leucocytes,  to  contain  large  numbers  of  the  injected  bacteria. 
Gelatine  cultures  of  blood  and  from  the  liver,  a  liquid  culture  from  the  blood,  were 
pure.  A  liquid  culture  from  the  peritoneal  surface  of  spleen  contained  also  a  mo- 
tile bacillus.  The  contact  of  this  organ  with  the  very  thin-walled  large  intestine 
may  explain  the  contamination. 

Of  two  fowls  inoculated  beneath  the  skin  of  the  pectoral  with  i*«  and  1««,  respect- 
ively, the  one  wliich  received  the  smaller  dose  died  in  five  days.  In  this  bird  the 
local  lesion  was  very  extensive.  On  removing  the  thickenea,  discolored  skin  the 
large  pectoral  was  parboiled  in  appearance  throughout  half  its  mass;  the  remainder 
of  the  muscle  studded  with  small  extravasations.  The  pathological  changes  in- 
volved also  the  smaller  pectoral  in  x)oint8  and  patehes,  ej^ending  thxou.^  qqj^  ^1  1 
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the  fenestra  of  the  sternum  to  the  membrane  surrotmding  the  coils  of  intestine. 
The  serum  between  the  two  muscles  crowded  with  the  injected  bacteria.  The  ma- 
cosa  of  the  intestine  below  the  duodenal  portion,  including  the  casca  and  the  rectum, 
was  very  much  inflamed.  The  caeca  and  the  cloaoal  portion  of  rectum  of  a  very 
dark  red.  There  were  also  occasional  hemorrhages  beneath  the  mucosa.  The  bac- 
teria seem  to  be  confined  to  the  local  lesion,  for  cultures  from  the  blood  and  liver 
remained  sterile.  The  second  fowl  remained  ill,  sitting  quietly  and  not  moving 
unless  disturbed.  It  was  killed  nine  days  after  inoculation.  The  local  lesion  pre- 
sented the  appearance  of  a  more  advanced  degeneration,  but  was  more  circmn' 
scribed,  and  limited  in  its  depth  to  the  larger  pectoraL  llie  intestines  and  other 
oreans  were  free  from  inflammation.    Cultures  from  this  bird  remained  sterile. 

In  order  to  determine  whether  there  would  be  any  difference  in  the  mortality  or 
the  lesions,  another  mode  of  inoculation  was  resorted  to.  Instead  of  employing 
liquid  cultures  and  injecting  into  the  subcutaneous  tissue  with  the  h^modermic  sy- 
ringe, a  gelatine  culture  nine  days  old  was  used  and  the  inoculation  made  as  follows: 
In  three  mice  an  incision  was  made  through  the  skin  at  the  root  of  the  tail,  and  into 
the  subcutis  through  this  incision  a  loop  of  the  gelatine  culture,  consisting  of  a  mixt- 
ure of  gelatine  ana  microbes,  was  introduced.  With  the  same  amount  two  guinea- 
pigs  were  inoculated  beneath  the  skin  of  the  abdomen,  two  pigeons  and  one  fowl 
oeneath  the  skin  covering  one  of  the  peotoiuls,  and  one  rabbit  on  the  inner  sunbce 
of  the  ear,  near  the  tip,  by  puncturing  the  skin  with  the  point  of  a  lajicet  and  in- 
serting the  mass  into  wound  thus  made.  Of  these  animals  the  two  guinea-pigs,  the 
rabbit,  and  two  mice  died.    The  pigeons  and  fowl  remained  unaffected. 

The  mice  died  three  and  four  days  after  inoculation  respectively.  One  guinea-pig 
died  in  five  days.  The  subcutis  of  the  ventral  surface  of  body  from  neck  to*  pahis 
was  infiltratea  with  a  seroHsanguineous  effusion  and  thickened,  the  skin  itself  infil- 
trated. There  was  but  little  change  in  the  internal  organs  excepting  the  liver,  which 
was  pale  and  very  friable.    No  exudate  indicative  of  peritonitis,  although  a  cover- 

?;la8s  touched  to  the  surface  of  the  liver  contained  very  many  bacteria,  which  were 
ew  in  niunber  in  liver  tissue  and  blood  from  the  heart.  The  second  guinea-pig  died 
on  the  eighth  day  with  the  same  but  less  extensive  local  lesions,  parenchymatous 
degeneration  of  liver  and  spleen.  The  rabbit's  ear  had  a  deepred  blush  on  the  day 
after  inoculation;  enlarged  slightly  and  drooping  backward.  There  were  no  marked 
symptoms  of  disease  at  any  time.  The  animal  died  on  the  ninth  day.  There  was 
an  extensive  inflammatory  infiltration  of  the  subcutaneous  tissue  and  fascia  over 
the  sides  of  head,  extending  to  the  top,  involving  the  ventral  aspect  of  neck  and  ex- 
tending  to  shoulders  laterally.  The  subjacent  muscular  tissue^  was  considerably 
ecchymosed.  Peritoneal  exudate  absent.  Degeneration  of  liver' and  spleen.  Bac- 
teria ntunerous  in  the  local  infiltration,  very  few  in  blood  and  organs.  A  liquid 
culture  from  heart's  blood  was  found  pure. 

These  results  place  fowls  and  pigeons  upon  the  border  line  of  susceptibDity;  that 
is,  these  animals  may  be  destroyed  oy  larg[e  doses,  but  are  not  affected  by  small  ones. 
They  also  put  rabbits,  guinea-pigs,  and  mice  among  the  susceptible  animals,  the  first 
named  being  the  most  susceptible.  In  every  case  the  inoculation  seems  to  produce 
local  lesions,  the  extent  and  severity  of  which  seem  to  stand  in  an  inverse  relation 
to  the  number  of  bacteria  found  in  the  blood  and  the  internal  organs,  and  in  a  direct 
relation  to  the  duration  of  the  disease. 

The  foregoing  inoculations  were  made  from  cultures  derived  from 
the  pleural  exudate  of  pig  No.  2  (Sodorus,  111.).  The  same  germ  was 
isolated  from  the  spleen  and  blood  of  the  same  animal. 

Three  tubes  of  gelatine,  into  which  bits  of  spleen  had  been  put,  began  to  liqu^7« 
(It  will  be  remembered  that  the  spleen  was  enormously  enlare^  and  softened.)  Ooe 
of  these  contained  only  a  large  oacillus,  another  the  same  bacillus  and  a  microbe 
resembling  the  one  under  consideration.  By  means  of  plate  cultures  these  were 
separated  and  a  pnire  culture  of  this  microbe  obtained.  By  introducing  beneath  the 
skm  of  two  mice  bits  of  the  spleen  containing  the  two  forms  a  pure  culture  of  the 
same  microbe  was  obtained  from  one  of  the  mice  which  died  three  days  after  inocu- 
lation. Two  mice,  inoculated  with  bits  of  spleen  from  the  culture  containing  the 
liquef  ving  bacillus  onlv,  remained  unaffectea.  From  a  vacuum  tube  of  blood  taken 
directly  from  the  heart  of  the  same  animal  pure  cultures  of  the  same  microbe  were 
obtained. 

From  pig  No.  1  (Sodorus)  two  pipettes  were  filled  with  blood,  ob- 
tained with  every  precaution  directly  from  the  heart.  One  of  these 
tubes,  opened  three  weeks  later,  was  used  to  inoculate  a  liquid  cult- 
ure, whieh  piOYod)  ^^Qu\i«a^^  on  ^^l&tind  plates,  a  pure  culture  of 
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the  same  microbe  obtained  from  the  pleura,  the  spleen,  and  the  blood 
of  pi^  No.  2  of  the  same  herd.  In  the  other  tube,  the  bacterium  of 
hog-cnolera  was  found.  It  will  be  remembered  that  pig  No.  1  had 
in  addition  to  the  ulcerations  of  the  ca3cum  and  colon,  partial  hepa- 
tization of  both  lungs,  while  No.  2  had  merely  the  lung  lesions. 
About  a  month  later  a  liquid  culture,  made  from  a  gelatine-tube  cult- 
ure of  this  blood,  was  used  to  inoculate  a  rabbit,  only  -^^^^  being 
injected  subcutaneously  into  the  thigh.  The  animal  was  found  dead 
on  the  third  day.  The  lesions  were  nearly  identical  with  those  ob- 
served previously  after  inoculation  with  this  microbe — local  thicken- 
ing of  tne  fascia,  hemorrhagic  markings  of  the  muscular  tissue,  with 
superficial  degeneration  at  the  point  of  inoculation,  ecchymoses  on 
the  contiguous  abdominal  walls,  peritonitis  indicated  by  a  few 
stringy  deposits  on  liver,  as  well  as  more  than  the  normal  quantity 
of  serum.  Cover-glass  prejjarations  of  the  spleen  and  liver  revealed 
a  large  number  of  the  injected  cocci,  which,  stained  in  alkaline 
methylene  blue,  showed  the  polar  stain  very  clearly.  A  cover-glass 
touched  to  the  serous  surface  of  the  large  intestine  contained  immense 
numbers  of  the  same  cerm.  Gtelatine  tube  cultures  of  liver  and 
heart's  blood  grew  in  the  characteristic  manner.  From  the  blood 
culture  a  second  rabbit  was  inoculated,  as  follows:  The  hair  was 
clipped  from  the  inner  aspect  of  the  thigh,  which  was  washed  with 
.1  per  cent,  solution  of  mercuric  chloride.  With  a  flamed  lancet  a 
little  pocket  was  formed  beneath  the  skin,  into  which  a  small  quan- 
tity from  the  gelatine  culture  was  introduced  on  a  platinum  loop. 
The  animal  sat  quietly  in  the  coop,  eating  but  little,  and  breathing 
slowly  for  some  days  before  death,  which  occurred  ten  days  after 
inoculation. 

Slight  enlargement  of  the  inoculated  thigh.  Suhcutaneous  tissue  over  the  inner 
and  caudal  aspects  of  the  thigh,  on  the  ahdomen  beyond  umbilicus,  greatly  thick- 
ened by  Inflammatory  infiltration,  which  is  of  a  soft,  pasty  consistency,  grayish 
white.  It  is  closely  adherent  to  skin,  but  not  to  muscular  tissue  on  abdomen,  from 
which  it  may  be  easily  removed.  The  muscular  tissue  beneath  is  dotted  with  punc- 
tiform  extravasations.  On  the  caudal  aspect  of  the  thigh  the  infiltration  is  closely 
adherent  to  muscular  tissue  as  far  as  the  pubis,  involving  the  superficial  muscuUi 
flbeni,  which  are  whitish,. softened;  the  groin  stained  with  a  frothy,  blood-stained 
serum;  the  superficial  lymphatic  gland  on  the  same  side  enlarged  to  size  of  a  horse- 
chestnut;  on  section  whitish,  lardaceous;  the  lobules  of  the  gland  appearing  as  pale 
red  masses  imbedded  in  it.  The  serosa  of  intestines  and  the  liver  coated  with  a 
glairy,  translucent,  grayish  deposit,  which  may  be  drawn  out  into  threads  and  peeled 
n-om  the  liver  in  a  thin  layer.  This  esoidate  contains  very  few  cells,  but  inunense 
numbers  of  bact<?rla,  evidently  in  a  state  of  active  multiplication,  as  they  are  quite 
small,  resembling  oval  cocoi,  and  staining  uniformly.  Parenchyma  of  liver  uni- 
formly dark  brownish;  bile  very  dark  greenish;  spleen  not  enlarged;  lungs  normal; 
right  heart  filled  with  a  translucent  gelatinous  clot;  left,  with  dark  liquid  blood; 
mucosa  of  stomach,  which  contains  considerable  food,  coated  with  a  tenacious  mu- 
cus; circumscribed  hemorrhagic  spots  scattered  over  the  right  half  of  the  stomach; 
very  few  bacteria  in  the  parenchyma  of  spleen  and  liver. 

In  this  case  ten  days  elapsed  between  inoculation  and  death.  The 
local  lesion  was  very  extensive,  the  peritonitis  advanced.  According 
to  previous  experience  the  difference  between  this  and  the  preceding 
case  was  due  entirely  to  the  mode  of  inoculation.  There  is  also  an- 
other difference  worthy  of  note.  In  the  preceding  rabbit  the  bacte- 
ria showed  very  beautifully  the  stain  at  tne  ends  of  the  short  rod;  in 
this  one  they  did  not  show  it  clearly  at  all. 

This  microbe  was  therefore  present  in  the  pleural  cavity,  in  blood 
from  the  heart,  and  in  the  spleen  of  one  pig,  and  in  the  blood  of  an- 
other.   It  is  highly  probable,  judging  from  the  microscopio  exaxxL- 
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ination  of  the  diseased  lungs,  that  if  circumstances  had  permitted  a 
thorough  examination  of  the  lung  tissue  itself  by  means  of  cultures  and 
inoculation  experiments,  the  same  results  would  have  been  obtained. 
This,  however,  was  quite  impossible  under  the  circumstances.* 

This  microbe,  from  Geneseo,  111. ,  also  found  associated  with  com- 
pletely hepatized  lungs,  was  without  doubt  the  same  as  the  one  just 
described,  when  we  take  into  consideration  microscopical  characters 
and  those  brought  out  by  culture  and  inoculation.  This  microbe 
had  not  yet  been  tried  upon  fowls.  In  order  to  confirm  still  further 
the  results  already  given  the  following  experiment  was  tried: 

October  80,  two  pigs  and  two  fowls  were  inoculated  with  the  microbe  from  Gene- 
seo, and  an  equal  number  with  that  from  Sodorus,  Ul.  The  pigd^received  subcutane- 
ous ly  each  5"  of  a  beef -infusion  peptone  culture.  Of  the  four  only  two  died.  One 
of  these  had  been  inoculated  with  the  microbe  from  Sodorus.  On  the  third  day  bodi 
eyes  were  discharging,  the  animal  looking  unthrifty  and  becoming  weak  and  thin. 
It  died  on  the  eighth  day.  In  brief  the  lesions  were  as  follows:  Fat  and  connective 
tissue  in  general  yellowish.  Both  ventricles  of  heart  filled  with  large  washed  clots 
and  semi-coagulated  blood.  Liver  very  firm,  of  a  dirty  red-lead  color.  On  cuttinf 
into  it  a  gritty  sensation  is  transmitted  to  the  hand,  venous  stasis  of  the  abdominal 
vessels.  Other  organs  and  intestinal  tract  normaL  Cultures  failed  to  detect  the 
microbe  m  the  spleen,  liver,  and  blood. 

No.  868,  inoculated  with  5««  from  a  culture  of  the  microbe  obtained  from  Geneseo, 
m. ,  showed  inflammation  of  the  eyes  a  few  days  after,  which  disappeared  in  a  week. 
At  the  same  time  the  animal  looked  unthrifty.  It  had  apparently  recovered  two 
weeks  after  inoculation,  when  it  again  became  imthrifty  and  weak.  The  abdomen 
became  enlarged  and  it  was  unable  to  rise.  Found  dead  December  27,  nearly  two 
months  after  inoculation.  At  each  point  of  inoculation  on  the  thigh  an  encysted 
mass  was  found  in  the  subcutaneous  tissue  as  large  as  a  marble.  The  contents 
were  softening  and  inclosed  by  a  fibrous  wall.  Lungs  hypostatic.  Pulmonary  ves- 
sels and  right  heart  filled  with  a  firm  clot.  Liver  very  much  contracted,  especially 
the  lobes  on  the  ri^ht,  and  streaked  with  depressed  lines  and  furrows.  The  perito- 
neal covering  on  the  cephalic  aspect  was  ver^  much  thickened,  in  some  places  uni- 
formly, in  others  in  a  mesh-work  corresponding  to  the  interlobular  tissue.  The  acini 
of  this  side  were  veij  small.  On  the  caudal  aspect  they  were  in  some  places  very 
large  and  bulging.  On  section  this  transition  from  large  below  to  small  above  could 
be  easily  traced.  Oall  bladder  filled  with  a  thickprune- juice-colored  bile.  Inflam- 
matory adhesion  between  rectum  and  caacum.  The  mucous  membrane  of  the  laige 
intestine  of  a  dull  red  color,  probably  due  to  a  passive  con^stion.  No  ulceratioa 
anywhere  to  be  seen.  The  intestine  itself  was  very  much  distended  with  dry,  half- 
digested  feces  of  a  yellowish  hue.  Four  liquid  cultures  made  from  blood  of  heart 
remained  clear. 

This  case  is  interesting  in  that  the  inoculation  caused  a  cirrhosis  of  the  liver,  which 
became  indirectly  fatal  by  destroying  in  great  part  the  normal  functions  of  this  organ. 

Both  fowls  inoculated  with  the  microbe  from  Sodorus  died.  One  of  them,  vmch 
received  Y^  of  the  liquid  cultures  into  the  pectoral  muscle,  had  a  temperature  of 
llOf '^  F.  next  day.  It  began  to  grow  weak  rapidly,  the  temi>erature  remaining  high, 
and  it  died  on  the  ninth  day.  llie  onlv  lesion  was  the  parboiled  condition  of  the  pec- 
toral muscles.  No  growth  in  cultures  from  the  liver.  The  other  fowl,  which  had  re- 
ceived but  ji''''  of  the  culture,  lingered  in  the  same  condition,  becoming  very  emaciated. 
It  died  on  the  seventeenth  day.  The  inoculated  pectoral  muscle  very  pale  and  infil- 
trated with  serum.  Yellowish  necrotic  masses  embedded  in  it.  Extravasations  be- 
neath serosa  of  duodenum,  also  beneath  corresponding  mucosa.  The  mesentery 
streaked  with  petechias  near  the  vessels.  Terminal  portion  of  rectum  dilated,  filled 
with  yellowish  semi-liquid  matter;  mucosa  of  this  r^on  intensely  dark  red. 

One  of  the  fowls  inoculated  with  Y^  from  a  culture  of  the  microbe  from  Geneseo 
died  on  the  fourth  day.  Extensive  serous  infiltration  and  tumefaction  of  the  inocu- 
lated pectoral,  which  is  firm,  whitish,  parboiled  in  api)earance;  mesentery  adjacent 
to  pectorals  slightly  inflamed;  slight  congestion  of  duodenum. 

This  case  demonstrates  a  similarity  of  pathogenic  power  of  the  two 
cultures  both  upon  pigs  and  fowls.     In  these  cases  the  local  infiltra- 

*  Very  recent  investigations  of  the  disease  in  the  District  of  Colimibia  have  con- 
firmed these  statements.  The  pathogenic  bacteria  aro  limited  almost  exclusively  to 
the  diseiued  lungs. 
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tion  contained  the  microbe  in  abundance,  bnt  cultures  from  the  blood 
and  liver  remained  sterile.  It  seems  that  it  has  not  the  power  to  mul- 
tiply in  the  internal  organs,  though  producing;  exceedingly  severe 
local  lesions  sufficient  to  cause  death.  The  lesions  which  the  sub- 
cutaneous injection  of  the  microbe  produces  in  pigs  were  so  uniform 
and  yet  so  peculiar,  that  it  seemed  necessary  to  adda  few  more  experi- 
ments to  those  already  made. 

November  18,  two  pigs  (Nos.  374  and  376}  received  hypodermically 
5*^*  (one-half  into  each  thigh)  of  a  beef-intusion  peptone  culture  two 
days  old,  derived  from  a  gelatine  culture  (rabbit)  about  one  month 
old.  Three  pigs  were  placed  with  these  to  determine  whether  the 
disease  was  infectious.  In  both  animals  two  days  after  inoculation 
the  sclerotic  became  deeply  reddened.  This  congestion  was  followed 
by  discharge,  which  gummed  the  lids  together  for  a  part  of  the  time. 
In  about  a  week  these  symptoms  gave  way  and  the  eyes  became  jaun- 
diced. The  eyes  of  the  three  check  pigs  were  not  affected.  No.  375 
died  November  25,  one  week  after  inoculation.  The  subcutaneous 
connective  tissue  of  a  deep  yellow  color.  The  points  of  inoculation 
occupied  by  cysts  filled  with  a  blood-stained  serum.  Blood  black, 
partially  coagulated.     Hypostatic  congestion  of  lungs.     Purplish 

S)ots  beneath  pleura  and  m  parenchyma;  some  lung  worms  present, 
iver  very  pale,  bloodless,  very  tough.  The  sclerosis  general  and 
the  contraction  of  the  connective  tissue  has  made  the  caudal  aspect 
very  concave.  Removed  from  the  body  it  resembles  india-rubber,  as 
it  retains  the  same  form  in  whatever  position  it  is  laid.  Gritty  sen- 
sation when  cut.  The  gall  bladder  filled  with  semi-liquid,  dark  brown 
bile,  resembling  plum  juice,  surrounding  a  mass  of  putty-like  con- 
sistency and  of  the  same  color.  The  papillar  opening  of  the  common 
duct  into  the  duodenum  contained  a  plug  of  gelatinous  mucus,  and 
when  the  duct  was  slit  open  it  contained  mucus  only.  The  walls  were 
not  even  bile-stained;  the  secretion  of  bile  had  ceased  some  time  past. 
When  the  liver  was  cut  the  section  was  of  a  dirty  reddish-yellow 
color  throughout;  no  blood  flowed  from  the  vessels;  when  scraped  the 
cellular  elements  of  the  acini  came  away  readily,  leaving  the  tough 
interlobular  tissue  in  situ  as  a  honey-combed  mass. 

Sections  hardened  in  alcohol  and  stained  in  alum-carmine  showed 
a  large  amount  of  connective  tissue  as  compared  with  the  normal 
liver.  This  increase  was  general.  In  the  parenchyma  of  the  lobules 
there  were  circumscribed  areas  in  which  tne  protoplasm  of  the  cells 
stained  very  feebly,  while  the  nuclei  were  either  shriveled  or  else  re- 
placed by  a  group  of  granules.  The  characteristic  trabecular  struct- 
ure in  these  areas  was  more  or  less  destroyed.  Almost  every  lobule 
examined  contained  these  altered  regions,  which  were  situated  as  a 
rule  near  the  periphery. 

There  was  a  very  marked  venous  stasis  of  the  portal  circulation, 
characterized  by  an  overdistension  of  the  vessels,  oringing  even  the 
smallest  into  view.  The  vasa  recta  of  kidneys  very  prominent,  giving 
the  pyramids  a  bright  red  appearance.  Serum  m  the  abdominal 
cavity  of  a  deep  yellow.  This  yellow  tinge  is  present  in  the  fat  around 
the  base  of  the  heart.  The  urine  deep  yellow,  the  mucosa  of  bladder 
stained  with  the  same  color.  The  urine  readily  gives,  with  Gmelin's 
test,  the  colors  characteristic  of  the  bile  pigments.  The  intestinal 
tract  normal  throughout,  save  what  changes  arose  from  the  general 
stasis  of  the  portal  circulation.  The  stomach  empty  and  coated  with 
a  viscid  mucus. 

The  injected  microbe  which  without  doubt  caused  these  lesions 
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could  not  be  found.  Three  tubes  of  culture  liquid  were  inoctdated 
each  with  three  to  four  drops  of  the  blood  from  the  heart.  They 
remained  sterile.  Bits  of  spleen  and  liver  about  ■J*'"  cube  were 
dropped  into  tubes.    They  also  remained  sterile. 

No.  374  lived  longer,  became  very  weak  and  stupid,  and  finally 
was  imable  to  rise.  Eleven  days  after  inoculation  it  died.  At  one 
of  the  points  of  inoculation  there  was  a  firm,  tough  tumor.  The  le- 
sions were  very  similar  to  those  just  given,  but  less  pronounced. 
There  was  but  slight  icterus  of  the  connective  tissue.  Serum  in  per- 
icardial cavity  and  fat  about  heart  stained  yellow.  Urine  gives  very 
easily  the  reaction  for  bile  pigments.  Lim^  hypostatic.  Both  sides 
of  heart  filled  with  black  coagula.  Liver  in  the  same  condition  as 
that  of  No.  375.  Gall  bladder  as  above.  The  common  duct  was 
patent  and  still  bile-stained.  Venous  stasis  of  portal  system  but 
slightly  marked.  Intestinal  tract  normal.  Four  liquid  cultures  of 
blood  from  the  heart  remain  sterile.  Into  one  a  large  coagulimi  had 
been  dropped.  Two  pieces  of  liver  and  two  from  the  spleen  fail  to 
induce  any  bacterial  growth  whatever  in  the  liouids  into  which  they 
are  dropped.    The  check  animals  remained  well  for  a  month  after. 

The  uniform  success  in  producing  most  severe  cases  of  hog-cholera 
by  feeding  pure  liquid  cultures  of  hog-cholera  bacteria  to  pigs  which 
had  been  deprived  of  food  for  24  to  36  hours  led  to  the  inference  that 
the  same  result  might  be  expected  from  the  microbe  of  pneumonia, 
provided  it  was  at  all  capable  of  being  infectious  by  way  of  the 
intestinal  tract. 

December  19.— Two  pigs  ^8S5,  886)  were  deprived  of  food  for  82  hours.  No.  885 
then  received  a  liter  of  beef  broth  containing  10  erams  of  eodiuni  carbonate  to  in- 
crease the  alkalinity  of  the  stomach.  Each  was  tnereupK)n  fed  with  250*«.  of  a  cnlt- 
ure  of  the  pneumonia  microbe  in  simple  beef  infusion  six  days  old.  This  dose  was 
mixed  with  beef  broth  to  make  one  htej.  Up  to  the  time  of  writing  (January  27) 
not  the  slightest  disturbance  in  health  has  been  manifest.  Three  pigs  fed  aoout 
the  same  time  and  in  the  same  wav  with  cultures  of  hog-cholera  bacteria  all  sao- 
cimibed,  with  very  severe  lesions  oi:  the  intestinal  ti*act.    (Page  614.) 

This  microbe  had  thus  produced,  when  injected  beneath  the  skin 
in  quantities  not  less  than  5*^°  of  culture  liquid  (beef  infusion  with  1 
per  cent,  peptone  neutralized),  an  acute  cirrhosis  of  the  liver  in  seven 
out  of  ten  pigs.  The  pathological  changes  in  most  cases  were  so  severe 
as  to  checK  the  formation  oi  bile  entirely.  We  must  provisionally 
accept  the  theory  that  the  injected  microbes  exert  their  patho- 
genic power  chiedy  upon  the  liver.  Perhaps  the  germs  are  deposited 
there  oy  the  blood  current  and  cause  an  acute  inflammatory  nyper- 
plasia  of  the  interlobular  tissue.  In  contracting,  the  portal  vessels 
and  bile  ducts  are  compressed  so  as  to  become  impervious.  This  pro- 
duces a  venous  congestion  of  the  abdominal  organs,  which  pour  tneir 
blood  into  the  portal  vein,  and  a  generalized  icterus,  caused  perhaps 
bv  the  retention  of  the  bile  elements  in  the  blood,  as  well  as  tneir  re- 
absorption  from  the  liver.  Meanwhile  the  bacteria  themselves  are 
destroyed  in  the  tissues,  so  that  at  the  death  of  the  animal  none  can 
be  found  even  by  means  of  the  most  delicate  methods  of  cultivation. 

That  the  three  pigs  which  did  not  succumb  to  the  inoculation  were 
not  affected  is  not  warranted,  as  the  following  experiment  shows :  A 
pig  was  inoculated  by  injecting  into  the  trachea  a  culture  of  this  mi- 
crobe. The  pig  remained  well  for  several  weeks,  when  it  was  killed 
for  examination.  At  the  autopsy  it  was  found  that  owing  to  the 
thick  layer  of  fat  in  the  neck  the  injection  did  not  enter  the  trachea. 
A  tumor  almost  aa  \aig^  ^  a  kail's  egg  had  formed  by  the  side  of  the 
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trachea.  Its  center  was  already  softened.  The  organs  were  appar- 
ently normal  with  the  exception  of  the  liver,  which  is  extremely  pale 
and  bloodless,  showing  signs  of  cirrhosis. 

OENBRAIi   CHARACTBES    OF    THE   MICROBE    CAUSINQ   PNEUMONIA  IN 

SWINE. 

In  cover-glass  preparations  from  the  organs  of  animals  which  have 
died  from  inoculation,  and  of  which  the  raobit  presents  the  best  advan- 
tages for  study,  the  microbes  appear  as  oval  bodies,  measuring  about 
1  to  1.2  micromillimeters  in  length  and  .6  to  .8  micromillimeter  in 
breadth.  When  stained  by  some  aniline,  such  as  an  aqueous  solution 
of  methyl  violet  or  an  alkaline  solution  of  methylene  olue,  their  ap- 

?earance  is  very  much  like  that  of  the  microbes  of  rabbit  septiceemia. 
he  two  extremities  of  the  longer  axis  are  deeply  stained.  Between 
these  colored  masses  a  transverse  band  remains  transparent,  without 
any  color.  This  unstained  portion  may  vary  between  one-fourth  and 
one-half  of  the  entire  optical  area  of  the  oval.  It  is  limitea  on  either 
side  by  a  very  delicate,  stained  line  (Plate  III,  Fig.  2;  Plate  IX,  Fig.  1). 
It  is  probable  that  this  appearance  arises  during  the  elongation  of  the 
coccus  preparatory  to  a  transverse  division  into  two,  and  that  the 
width  of  this  unstained  area  depends  upon  the  stage  of  the  process. 
Among  the  coQci  there  may  be  seen  in  cover-glass  preparations  of 
liquid  cultures  rodlike  forms  as  broad  as  the  cocci,  imperfectly  seg- 
mented, and  attaining  in  a  few  cases  a  length  of  16  to  20  micromilli- 
meters. These  filaments  must  be  regarded  as  involution  forms  of  the 
cocci,  due  to  a  want  of  power  of  division;  for  such  a  form  is  frequently 
of  varying  width  and  the  extremities  irregularly  tapering;  moreover, 
the  cultures  containing  them  are  invariably  found  pure  when  tested 
on  gelatine  plates.  This  abnormal  growth  is  not  confined  to  cultures. 
It  is  found  m  cover-glass  preparations  made  directly  from  the  tissues 
of  animals  which  have  succumbed  to  inoculation  with  pure  cultures. 
They  are  common  in  mice  and  rabbits.  In  the  former  animals  they 
assume  a  bacillar  form  occasionally,  in  rabbits  a  form  staining  very 
irregularly  and  resembling  swollen  diplococci.  In  the  earlier  exper- 
iments with  this  microbe  tnese  abnormal  appearances  were  very  puz- 
zling. Inoculation  of  liquids  with  these  bacteria  j^ave  invariably  the 
same  form.  Gelatine  tuoe  cultures  and  the  colonies  on  plates  always 
proved  the  same.  It  became  necessary  to  conclude  from  these  results 
that,  although  fatal  to  these  animals  to  a  very  high  degree,  this  par- 
ticular coccus  does  not  find  the  best  conditions  for  multiplicatio  in 
these  animals :  or  else  it  may  be  found  that  some  slight  variations 
in  the  manipulation  of  cover-glass  preparations,  a  too  rapid  drying 
or  a  greater  heat  applied  to  the  dried  film,  may  cause  changes  in  the 
microscopical  appearances  of  the  stained  germ.  Whatever  the  reason 
may  be,  the  striking  fact  remains  that  in  some  rabbits  the  bacteria  on 
cover-glass  preparations  are  regular  and  uniformly  stained  at  both 
extremities;  in  others  they  are  irregular  in  outline  and  the  staining 
is  not  characteristic. 

If  a  neutralized  beef  infusion  with  1  per  cent,  peptone  be  inocu- 
lated with  this  microbe  a  faint  opalescence  pervades  the  entire  fluid 
on  the  following  day.  There  is  no  membrane  present  at  this  stage, 
nor  after  several  weeks.  A  pure  liquid  culture  of  this  microbe  is 
easily  distinguishable  from  that  of  the  hog-cholera  bacterium.  The 
latter  is  more  opaque,  and  when  the  tube  is  shaken  rolling  clouds 
are  formed.    This  is  not  seen  in  the  faint  opalescent  liquid  of  the 
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former.  It  will  also  be  remembered  that  after  one  or  two  weeks  a 
ring  of  deposit  forms  about  the  tube  at  the  surface  of  the  liquid  in 
the  culture  of  the  hog-cholera  bacterium.  In  a  few  cultures  an 
incomplete  surface  membrane  may  also  appear.  It  multiplies  more 
abundantly,  therefore,  in  this  medium  than  the  more  delicate  microbe 
under  consideration. 

If  a  drop  from  a  culture  one  day  old  be  examined  with  a  i^j 
homogeneous  objective  no  spontaneous  movements  can  be  observed. 
When  dried  and  stained  in  an  aqueous  solution  of  methyl  violet  or 
other  aniline,  the  microbes  are  best  studied,  as  regards  their  form,  at 
the  circumference  of  the  dried  film,  whore  they  have  been  drawn 
together  in  large  numbers  by  the  slow  drying  of  the  drop.  The 
microbe  appears  in  the  form  of  an  oval  coccus,  about  .6  to  .7  micro- 
millimeter  long  and  .4  micromillimeter  broad.  The  small  size 
makes  the  exact  measurement  very  diflficult.  Besides  these  there  are 
smaller  and  larger  forms  measuring  1  micromillimeter  in  length. 
The  great  majority  of  forms  correspond  with  the  dimensions  first 
given.  Those  around  the  border  of  the  dried  film  usually  show  the 
characteristic  stain  at  the  extremities  with  the  unstained  band  be- 
tween. The  remainder  are  usually  so  small  that  this  cannot  be  made 
out,  o^  else  they  are  in  that  stage  of  growth  when  division  has  not 
yet  begun,  and  are  imiformly  colored. 

If  a  minute  portion  from  tne  organs  of  a  rabbit,  or  from  a  culture 
of  this  microbe,  be  shaken  up  with  nutrient  gelatine,  barely  lique- 
fied by  a  gentle  heat,  and  the  mixture  poured  on  plates,  the  colonies 
will  become  visible  to  the  unaided  eye  in  about  two  days,  provided 
the  temperature  does  not  fall  below  70°  F.  They  are  round,  with 
pale  homogeneous  disk,  when  examined  with  transmitted  light.  Their 
;rowth  is  slow,  and  at  the  end  of  a  week  they  vary  in  diameter  from 

'  to  i""".     Their  appearance  at  this  age  is  peculiar  (Plate  IV,  Fig.  5). 

lach  colony  is  provided  with  a  border  of  varying  width,  usually  not 
exceeding  one-fourth  the  radius  of  the  colony.  This  border  is  paler 
than  the  central  portion,  and  sharply  separated  from  it  by  a  circular 
line,  sometimes  slightly  eccentric,  as  in  the  illustration.  The  central 
disk  is  usually  somewhat  granular  at  this  stage.  The  colonies  when 
growing  on  the  surface  of  the  layer  of  gelatine  spread  quite  rapidly, 
and  soon  aije  four  or  five  times  tiie  size  of  the  deep  colonies.  The 
margin  of  the  more  or  less  circular  patch  is  very  thin  and  sharp,  and 
slightly  wavy.  This  microbe  does  not  liquefy  the  gelatine  at  any 
time  of  its  growth. 

In  tubes  containing  nutrient  gelatine  the  microbes  carried  by  the 
needle  into  the  depths  of  the  gelatine  develop  into  spherical  colonies 
which  do  not  become  larger  than  i"""  in  diameter  (I^ate  IV,  Figs.  1, 
2).  The  surface  growth  is  (juite  vigorous.  It  spreads  as  a  pearly 
white  circular  patch  in  all  directions  from  the  point  of  inoculation. 
This  patch  is  not  convex,  but  uniformly  thick,  usually  with  a  wavy 
or  scalloped  border  (Plate  V,  Fig.  1,  b).  The  growth  is  very  slow  as 
a  rule,  varying  with  the  temperature  of  the  room.  It  requires  sev- 
eral weeks  for  a  disk  a  few  millimeters  in  diameter  to  form,  and  from 
one  to  two  months  for  one  5""°  to  10""*.  When  viewed  obliquely  very 
faint  concentric  markings  may  usually  be  observed  on  this  pearly 
growth.  There  are  some  slight  differences  between  the  tube  cultures 
of  the  microbe  of  genuine  hog-cholera  and  this  organism,  which  are 
entirely  expressed  in  the  surface  growth  (Plate  V,  fig.  1,  a,  6).  In 
the  second  annual  report  the  tube  culture  of  the  bacterium  of  hog- 
cholera  was  figured  as  \iavvvi^N^T^  xamat^  deep  colonies  and  scarcely 
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any  surface  growth.  Later  observations  showed  that  if  a  more  alka- 
line nutrient  gelatine  be  used  the  growth  is  far  more  vigorous;  the 
deep  colonies  are  much  larger  and  the  surface  growth  abundant 
(Plate  VI,  Figs.  4,  5).  It  presents  either  as  a  compact  convex  pearly- 
disk  or  button,  or  as  a  very  irregular  flat  patch,  sending  out  ragged 
prolongations  over  the  surface  of  the  gelatine. 

This  microbe  ^rows  upon  blood  serum  from  the  cow.  On  the  sur- 
face the  growth  is  very  thin,  scarcely  visible.  In  the  needle  track  a 
dense  opaque  mass  forms.  On  the  condensation  liquid  in  the  bottom 
of  the  tube  a  whitish,  brittle  membrane  is  present.  Repeated  efforts 
to  induce  growth  on  potato  have  thus  far  failed.     In  milk  its  multi- 

flication  is  not  very  great  when  compared  with  the  other  microbes, 
t  is  capable  to  a  certain  extent  of  multiplying  in  tubes  from  which 
the  air  has  been  exhausted  and  in  whicn  the  ordinary  saprophytes 
remain  dormant.  When  exposed  to  a  temperature  of  58**  C.  ror  fif- 
teen minutes  it  is  invariably  destroyed.  This  is  true  of  the  bacteria 
taken  directly  from  the  animal  as  well  as  of  those  in  liquid  cultures. 
This  microbe  is  easily  killed  by  drying,  three  days  bemg  sufiBcient, 
whether  it  is  taken  from  cultures  or  from  the  tissues  of  the  dead 
animal. 

Upon  sterilized  cover-glassee  a  drop  from  a  liqtiid  culture  two  days  old  is  allowed 
to  my  under  a  plugged  funnel.  On  the  third  day  a  tube  of  beef  infusion,  into 
which  one  of  these  cover-glasses  had  been  dropped,  remained  clear.  On  the  sixth, 
seventh,  and  ninth  days  tubes  were  inoculated  in  the  same  way,  which  also  re- 
mained clear. 

Ebradate  from  the  peritoneal  surface  of  the  liver  of  a  rabbit  which  died  from  in- 
oculation was  dried  on  cover-glasses  and  tested  in  the  same  way.  The  exudate  con- 
tained immense  numbers  of  microbes.  One  tube  inoculated  after  four  hours*  dry- 
ing, two  after  one  day,  and  two  after  two  days  became  opalescent  and  were  foimd 
pure  cultures.    Two  inoculated  on  the  third,  foiirth,  and  fifth  day  remained  clear. 

The  multiplication  in  ordinary  drinking  water  was  tested  as  de- 
scribed for  the  hog-cholera  bacteria.  Thelatter,  very  hardy,  as  the 
experiments  showed,  remained  alive  in  large  numbers  for  months. 
The  microbes  under  consideration  showed  themselves  almost  inca- 
pable of  living  and  multiplying  in  such  water.  In  fact,  it  is  very 
probable  that  many  are  destroyed  in  being  transferred  into  it  from 
nutrient  media. 

On  November  20  a  tube  containing  sterilized  Potomac  drinking  water  was  inocu- 
lated from  a  culture  two  days  old.  A  plate  culture  immediately  prepared  to  deter- 
mine the  number  of  germs  b*ansf erred  was  lost  by  accident.  Judging  from  preced- 
ing experiments,  there  could  not  have  been  less  than  50,000  in  1**  of  the  water. 
Plate  cultures  containing  .1"  of  water  were  made  two  and  three  days  after  inocula- 
tion. Nothing  grew  upon  either  plate.  On  the  sixth  day  a  tube  of  beef -infusion 
peptone  was  inoculated  from  the  water.    The  liquid  remamed  clear. 

On  November  27  a  tube  containing  sterilized  Potomac  drinking  water  was  inocu- 
lated from  a  liquid  culture  of  the  microbe  twenty-four  hours  old.  A  plate  culture 
made  inmiediately  after  the  inoculation  showed  two  days  later  that  each  cubic  cen- 
timeter of  the  water  contained  after  inoculation  about  140,000  microbes.  After 
standing  for  two  days  at  a  temperature  of  22^*  to  25^  C.  a  plate  cultmre  made  with ' 
about  t^tt'S  which  should  have  contained  at  least  500  colonies,  showed  none  what- 
ever. December  6,  nine  days  after  inoculation,  i"  was  added  to  a  tube  of  beef  in- 
fusion peptone.  On  the  following  day  this  tube  was  turbid  and  contained  the  mi- 
crobe only.  Hence  a  few  individuals  were  still  alive  on  the  ninth  day.  A  plate 
culture  was  made  from  the  same  water  twenty-four  days  later  by  adding  ^"  to  the 
gelatine  before  pouring  it  upon  the  plate.  No  colonies  grew.  Finally  a  tube  of  nu- 
trient liquid,  to  which  i"  was  added  on  the  twenty-seventh  day,  remained  clear. 
Hence  aU  the  microbes  were  practically  dead  before  a  month  had  passed,  and  the 
great  majority  perished,  without  doubt,  a  few  days  after  being  mixed  with  the 
water. 
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The  appearances  and  morplioloffioal  differences  of  the  microbes  dis- 
covered in  hog-cholera  and  in  tne  infectious  pneumonia  which  we 
now  call  swine-plague,  are  illustrated  by  the  photo-micrographs  re- 
produced in  Plates  VII^  VIII,  and  IX.  The  microbe  of  hog-diolera 
is  seen  in  Plate  VII,  Fig.  1,  as  it  appears  in  the  tissues  of  flie  body. 
Most  of  the  germs  in  this  case  are  sufficiently  elongated  to  be  classed 
as  bacilli.  In  cultures  where  more  rapid  multiplication  occurs  the 
microbe  is  shorter  and  assumes  an  oval  form  (Plate  VII,  Fig.  2). 
The  microbe  from  the  Nebrasba  outbreak  of  hog-cholera,  referred  to 
above,  maintained  a  distinctly  rod-like  form,  however,  even  in  hqiiid 
cultures  (Plate  VIIL  Fig.  1).  The  micrococcus  of  swine-plagne, 
which  is  plainly  oval  in  the  tissues  and  in  the  blood,  as  shown  in 
Plate  IX,  Figs.  1,  2,  becomes  very  nearly  or  quite  spherical  in  liquid 
cultures  (Plate  VIIl,  Fig.  2).  This  is  a&o  very  nearly  the  form  seen 
in  gelatine  cultures. 

The  following  comparative  table  sets  forth  briefly  the  differences 
between  the  bacterium  of  hog-cholera  and  the  microbe  which  has 
been  found  associated  with  pneumonia  in  pigs  and  described  in  the 
preceding  pages: 


HOO-CHOLERA  BACTERIUM. 

Morphological  and  biological  properties. 

1.  Ovals  Tarying  in  length  from  1.3»™ 
to  l.S"*™. 


2.  Stains  around  periphery,  with  a 
slight  increase  in  the  width  of  the  stained 
border  at  the  extremities ;  observed  chiefly 
in  the  tissues  of  animals.  In  cultures 
may  stain  entirely. 

8.  Motile  in  liquids. 

4.  Grows  actively  on  potato. 


5.  Resists  drying  for  one  to  two  months. 

6.  Multiplies  for  a  time  in  drinking 
water,  and  remains  alive  at  least  four 
months. 

Pai;hogefMC  effects, 

1.  In  smaU  susceptible  animals  subcu- 
taneous inoculation  causes  but  slight 
local  reaction. 

2.  In  mice  it  always  produces  a  disease 
lasting  from  eieht  to  si  xteen  days ;  spleen 
enormously  ezLlarged;  liver  enlarged  and 
containing  numerous  foci  of  coagulation 
necrosis. 

3.  In  rabbits  the  disease  produced  by 
inoculation  of  small  quanties  of  culture 
liquid  into  thigh  lasts  from  six  to  nine 
days.  Great  enlargement  of  spleen;  en- 
largement of  liver  and  centers  of  coag- 
ulation necrosis.  Local  lesion:  circum- 
scribed necrosis  of  muscular  tissue. 
Lungs  usually  have  hemorrhagic  foci  or 
more  extensive  lobular  pneumonia. 


XIOBOBE  OF  PNEUMONIA. 

Morphological  and  biological  propertiei, 

1.  Ovals  varying  in  length  from  .S*^ 
to  1.2™™.  (In  both  species  the  size  is  verr 
variable,  according  to  the  stage  of  growth 
and  division  and  the  culture  medium.) 
This  microbe  is  in  general  much  smaller 
than  the  bacterium  of  swine-plague. 

2.  Stains  in  process  of  division  at  the 
two  extremities  only. 


8.  NonrmoiHe  in  liquids. 

4.  Growth  on  potato  fails.  Growth  in 
nutrient  liquids  more  feeble;  on  gelatine 
almost  as  vigorous. 

5.  Resists  drying  onlj  a  few  days. 

6.  Does  not  multiply  in  drinking  water, 
and  is  entirely  destroyed  in  a  few  wedu. 


Pathogenic  effects, 

1.  Local  reaction  usually  very  severe 
and  extensive. 

2.  Mice  destroyed,  but  not  invariablr, 
in  two  to  six  days.  No  characteristic 
lesions. 


8.  Same  mode  of  inoculation  destroys 
life  in  from  three  to  six  davs.  ExtensiTe 
local  sero-sanguineous,  later  purulent 
infiltration  and  thickening;  plastic  peri- 
tonitis; spleen  not  enlarged. 
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4.  Same  mode  of  inoctdation  destarojs 
£^ainea-|>ig8,  with  a  few  exceptions.  I^e- 
sions  quite  the  same  as  in  rabbits.  May 
live  fourteen  days. 

5.  Pigeons  destroyed  by  large  doses. 
Bacteria  in  internal  organs. 

6.  No  fowls  destroyed  by  inoculation. 


4.  Ghiinea-pigs  somewhat  more  refrac- 
tory; extensive  local  lesions  as  in  rab- 
bits; occasionally  plastic  peritonitis;  die 
in  four  to  six  days;  spleen  not  enlarged. 

5.  Pigeons  also  susceptible  to  large 
doses.  Bacteria  absent  from  internal 
oreans. 

6.  Large  doses  kill  fowls.  Very  ex- 
tensive local  infiltration  and  destruction 
of  muscular  tissue. 

7.  Large  doses  cause  acute  sclerosis  of 
liver,  with  icterus.    Bacteria  absent. 


8.  Feeding  cultures  produces  no  effect 
whatever. 


7.  Pi^  are  either  not  affected  by  hypo- 
dermic miection,  or  dse  a  severe  dicfease 
follows,  cnaracterised  by  hemorrhages  in 
all  organs.  Bacteria  present  in  large 
numbers  in  internal  organs. 

8.  Feeding  cultures  after  starving  for 
a  day  produces  extensive  necrosis  of  mu- 
cous membrane  of  large  intestine;  in- 
flammation  and  occasional  ulceration  of 
stomach  and  ileum. 

The  inoculations  apply  to  subcutaneous  injections  of  small  quantities  of  liquid 
cultures,  in  mammals  on  the  inner  aspect  of  the  thigh,  in  birds  on  the  pectoraL 

MORE  BBOENT  OUTBREAKS  OF  INFECTIOUS  PNEUMONIA.* 

Recently  specimens  were  received  from  an  outbreak  of  infectious 
pneumonia  m  Iowa.  According  to  information  obtained  by  Dr.  N. 
H.  Paaren  in  January,  1887,  a  disease  of  swine  prevailed  during  the 
fall  and  winter  of  1885-'86,  and  during  the  same  period  of  1886-'87, 
which  was  limited  chiefly  to  the  four  counties  of  Worth,  Mitchell, 
Cerro  Gtordo,  and  Floyd,  along  the  Shell  Rock  River.  Specimens  of 
lung  tissue  were  obtained  from  Cerro  Gordo  County,  although  the 
disease  was  almost  extinct  at  this  time  (January,  1887). 

At  Mason  City  Dr.  Paaren  examined  a  number  of  dead  hogs  at  a 
soap  factory,  which  had  been  brought  together  from  different  parts 
of  fhe  surrounding  country.  In  these  animals  the  lungs  were  xmi- 
formly  diseased,  the  digestive  tract  normal  or  but  slightly  congested. 
The  Uver  also  was  diseased  in  all  examined. 

From  these  observations  it  would  seem  that  the  disease  prevalent 
in  Iowa  was  the  infectious  pneumonia  which  has  been  described  in 
the  preceding  pages,  and  not  the  real  hog-cholera.  The  following 
experiments  tend  to  confirm  these  views: 

Pieces  of  lung  tissue  sent  from  Cerro  Qordo  County  were  partly 
immersed  in  a  blood-stained  liquid  which  must  have  exuded  from  the 
lunffs.  The  animal  was  frozen  solid  when  the  tissues  were  removed. 
Botn  pieces  of  lung  tissue  had  a  faint,  not  putrescent  odor.  They 
weiw  of  a  red  flesh  color.  The  tissue  seemed  completely  airless. 
Cover-glass  preparations  showed  the  infiltration  to  be  made  up 
almost  exclusively  of  small  round  cells,  with  an  occasional  epitheloid 
cell  amount  them.  Careful  observation  demonstrated  thepresence 
of  very  nunute  oval  bacteria,  varving  slightly  in  len^h.  The  long- 
est (perhaps  not  more  than  1""")  stained  only  at  the  extremities. 
There  were  no  other  bacteria  visible  to  indicate  any  advanced  decom- 
position. In  one  of  the  pieces  the  knife  had  been  passed  through 
an  irregular  cavity  in  the  lung  substance  as  large  as  a  marble,  lobu- 

♦  Lately  a  disease  of  the  lungs,  probably  identical  with  the  infectious  pneumonia 
und«r  discussion,  came  to  our  notice  in  the  District  of  Columbia,  from  which  the 
same  microbe  was  obtained.  A  detailed  account  must  be  reserved  for  future  pub- 
lication* 
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lated,  bounded  by  a  membrane,  and  partly  filled  with  an  inspissated 
substance  easily  crumbled,  and  consisting  entirely  of  round  cells. 
There  was  also  marked  pleuritis.  The  pleura  of  the  portions  sent 
was  thickened,  and  a  spongy  membranous  exudate,  about  |*"  thick, 
had  formed,  which  consistea  also  of  small  round  cells  exclusively. 

A  number  of  plate  cultures  were  made  by  shaking  up  piec^  of  lung 
tissue  and  pleural  exudate  in  gelatine  and  pouring  it  on  plates.  These 
plates  were,  as  a  rule,  negative.  Inoculations  into  animals  proved 
more  successful,  however. 

Two  mice  were  inoctdated  by  placing  bits  of  the  lung  tissue  beneath  the  skin  at 
the  root  of  the  tail.  One  mouse  died  on  the  second  day.  Internal  organs  un- 
changed; no  local  rektction;  no  bacteria  to  be  seen  on  cover-glass  preparations  of 
spleen  and  liver. 

The  second  mouse  died  on  the  third  day,  though  apparently  well  the  day  before. 
In  this  animal  the  spleen  was  very  dark  and  emarged;  liver  also  much  congested. 
In  these  two  organs,  as  well  as  in  the  blood  from  the  heart,  ovid  bacteria  were  pres- 
ent in  large  quantities.  Plate  cultures  and  liquid  cultures  of  blood  proved  them  to 
be  the  immotile  oval  microbe  already  described. 

Two  rabbits  had  been  inoculated  at  the  same  time  by  placing  a  bit  of  the  lung  be- 
neath the  skin  of  the  thigh  on  its  inner  aspect.  One  of  tnem  died  in  five  days.  Tlw 
local  reaction,  very  slight,  was  limited  to  a  small  mass  of  pus  in  the  subcutaneous 
tissue.  The  muscular  tissue  was  not  involved.  The  internal  organs  were  also  un- 
changed, but  in  all  of  them  the  microbe  alreadv  described  was  present  in  iwimonflft 
numbers  in  the  spleen  and  liver,  fewer  in  heart  s  blood  and  kidneys.  Gelatine  cult- 
ures from  spleen  and  liver  and  two  liquid  cultures  of  heart's  blood  contained  cmly 
the  specific  microbe.    The  second  rabbit  remained  well. 

Two  mice  inoculated  subcutaneously  with  a  liquid  culture  derived  from  a  gelatine 
tube  of  the  above  rabbit  died  within  twenty  hours,  though  each  had  received  but 
i^  of  liquid.    The  spleen  and  liver  crowded  with  the  injected  microbe. 

From  a  tube  culture  in  nutrient  gelatine  a  tube  of  beef  infusion  was  inoculated, 
and  on  the  following  day  a  rabbit  was  inoculated  hypodermically  into  the  thigh  with 
a  few  drops,  and  two  pigeons,  beneath  the  skin  of  the  pectoral,  with  i^  to  f <^  from  ^e 
same  culture.  In  the  former  bird  the  needle  entered  the  pectoral  muscle.  The  rab- 
bit was  found  dead  next  morning,  not  longer  than  eighteen  hours  after  inoculation. 
At  the  place  of  injection  a  few  ecchymoses  and  distended  vessels  on  the  inner  sur- 
face of  the  skin.  A  lymph  gland  near  by  deeply  reddened.  A  few  threads  of  fibri- 
nous exudate  on  coils  of  intestine.  Lungs  hypostatic.  Immense  numbers  of  bacteria 
in  liver,  spleen,  and  heart's  blood,  most  of  them  showing  the  characteristic  stain  at 
the  ends. 

The  pigeon  which  had  received  i*  into  the  pectoral  died  in  twenty-four  hours.  In 
this  bird  the  pectoral  was  discolored,  parboiled  for  a  depth  of  one-half  inch  and  over 
an  area  of  about  1  square  inch.  The  subcutis  was  filled  with  a  reddish  serous  effu- 
sion, the  skin  slightly  thickened.  Innumerable  bacteria  in  this  local  lesion.  Fatty 
degeneration  of  liver.  A  small  portion  of  each  lung  deeply  con^^ested.  Vessels  of 
duodenum  and  testes  injected.  Immense  numbers  of  bacteria  in  blood  from  the 
heart,  in  the  liver  and  lungs,  showing  the  characteristic  stain  at  the  ends  very  welL 
The  other  pigeon  was  not  affected. 

The  fowls  inoculated  with  i*^  of  a  liquid  culture  of  this  microbe  remained  unaf- 
fected. Similarly  two  pigs,  which  had  received  each  5*^«  beneath  the  skin  of  the 
thigh,  remained  well. 

Specimens  from  the  Mason  City  soap  factory  were  like  the  first. 
The  lung  tissue  was  enlarged,  solidified,  and  of  a  pale  reddish  color. 
When  sections  were  made  into  this  airless  mass  the  cut  surface  showed 
a  reddish  ground,  in  which  were  embedded  whitish  specks  about  Ho 
1  micromillimeter  in  diameter.  These  protruded  slightly,  giving  the 
surface  a  granular  appearance.  They  could  be  lifted  out,  and  when 
cru^ed  upon  a  cover-glass  and  stained  small  round  and  larger  epithe- 
loid  cells  were  found  to  make  up  the  mass.  Bacteria  of  difterent 
kinds  indicated  post  mortem  multiplication. 

These  lesions  were  therefore  very  much  like  those  found  in  Dlinois, 
and  there  is  no  reason  to  doubt  tnat  they  were  caused  by  the  sime 
agency.    In  all  oi  t\iQ  \\3cag^  \XiA3fi>  i^x  ^^Oimined  from  whicn  the  same 
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microbe  was  obtained  the  vesicular  portion  of  the  lungs  was  filled  with 
a  cellular  exudate,  partly  derived  by  a  desquamation  of  the  alveolar 
epithelium  and  partly  by  an  infiltration  of  cells  from  the  blood. 

Two  rabbits  inoculated  by  rubbing  some  of  the  scrapings  from  the  cut  surface  of 
the  lung  tissue  into  a  wound  made  on  the  inner  surface  of  the  ear  remained  well. 
One  mouse  inoculated  as  above  died  next  d&j.  No  bacteria  in  the  organs.  Blood 
cultures  remain  sterile.  A  third  rabbit  was  moculated  by  placing  a  bit  of  lung  sub- 
stance beneath  the  skin  of  the  thigh  and  closing  the  incision  with  a  stitch.  The  ani- 
mal remained  well. 

No  positive  results  were  thus  obtained  from  this  specimen.  The 
source  of  the  animal,  the  time  of  death  not  being  known,  it  is  not  at 
all  improbable  that  this  specific  microbe  may  perish  in  the  animal 
body  a  certain  time  after  death  through  frost  and  other  agencies.  It 
is  not,  moreover,  to  be  denied  that  only  certain  portions  of  the  lung 
tissue  are,  at  a  given  time,  the  seat  of  active  bacterial  growth.  These 
portions  may  not  have  been  sent  to  us. 

It  seems  that  this  hitherto  unrecognized  disease  in  swine  is  far  more 
prevalent  in  the  Western  States  than  was  at  first  supposed.  It  there- 
tore  becomes  necessary  to  inquire  more  carefully  into  the  distribution 
of  these  two  maladies  and  to  determine  whether  they  do  not  fre- 
quently exist  in  the  same  localities. 

The  microbe  from  Iowa  outbreaks  showed  a  greater  virulence,  as  a 
few  drops  of  culture  fluid  were  suflficient  to  destroy  mice  and  rabbits 
in  less  tnan  twenty-four  hours.  Whether  such  differences  are  suffi- 
cient to  account  for  the  varying^  severity  of  the  disease  in  different 
localities  remains  to  be  determined  by  more  extended  observation. 
The  fact  that  the  subcutaneous  inoculation  of  cultures  did  not  affect 
two  pigs  may  be  due  to  a  want  of  power  to  develop  in  the  internal 
organs.  This  is  virtually  the  case  m  the  disease,  as  it  appears  natu- 
ranv  among  swine.  Though  the  lungs  may  be  extensively  diseased, 
the  blood,  spleen,  and  other  internal  organs  are  practically  free  from 
bacteria.  The  disease  seems  to  be  caused  by  innaling  or  aspirating 
the  specific  bacteria,  which  exert  their  destructive  effect  in  the  alveoli 
and  smaller  bronchi,  and  do  not  in  reality  enter  the  blood  of  the  af- 
fected animal.  The  final  test  will  rest  upon  the  possibility  of  pro- 
ducing the  specific  lung  disease  by  means  of  inhalation  experiments 
which  are  now  being  carried  on. 

RECENT    FOREIGN  INVESTIGATIONS  IN  INPECTIOUS  SWINE  DISEASES. 

The  investigations  by  foreign  observers  during  the  past  year  upon 
infectious  diseases  of  swine,  and  more  especially  their  causation,  have 
led  to  some  interesting  results,  which  deserve  careful  consideration. 
In  the  Second  Annual  Report  of  this  Bureau  it  was  pointed  out  that 
the  disease  known  in  this  country  as  swine-plague,  or  more  commonly 
as  hog-cholera,  was  wholly  different  from  the  disease  known  on  the 
Continent  as  rouget  and  Rothlauf.  Not  only  are  the  lesions  different, 
but  the  micro-organisms  producing  them  whoUv  unlike  in  their  mi- 
croscopical and  biological  features,  as  well  as  in  their  pathogenic  effect 
upon  animals.  Thus  far  rouget  has  not  been  found  in  this  country. 
Tiie  conclusions  reached  last  year,  though  doubted  by  those  who 
seemed  to  consider  all  infectious  or  contagious  diseases  of  swine  iden- 
tical, are  unshaken.  All  effoi-ts  at  practicing  preventive  inoculation 
in  hog-cholera  with  virus  derived  from  rouget  must  not  only  be 
looked,  upon  as  absurd  in  the  light  of  present  knowledge^  but  as  dan- 
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gerous,  inasmncli  as  a  new  disease  may  thus  be  introduced  into  otir 
countrjr  from  abroad. 

The  important  lesson  taught  by  these  investigations  lies  on  the  sur- 
face. Infectious  diseases  in  which  the  gross  pathological  effects  dif- 
fer quite  constantly  in  the  same  species  of  animals  should  not  l)e 
classed  as  identical  until  so  proved  by  the  most  rigorous  methods 
that  scientific  research  possesses. 

On  page  226  of  the  Second  Annual  Report  of  the  Bureau  (1885)  a 
brief  mention  was  made  of  a  disease  found  once  by  Ldffler  in  Ger- 
many, which  presented  as  the  most  marked  lesion  an  enormous  oedema 
or  swelling  of  the  skin  of  the  neck.  It  is  caused  by  small  ovid  bac- 
teria^ calling  to  mind  by  their  ai)peaf  ance  the  organisms  of  septi- 
ccemia  in  raobits,  especially  when  in  the  process  of  division,  although 
but  half  as  large.  Inoculation  with  these  bacteria  produced  speedy 
death  in  rabbits,  mice,  and  guinea-pigs,  as  well  as  pigs.  Babbits  died 
within  twenty-four  hours;  mice  hved  a  few  hours  longer;  guinea* 
pigs  died  on  tne  second  and  third  day  after  inoculation.  In  aU  ani- 
mals there  was  a  sero-sanguinolent  effusion  into  the  subcutaneous 
tissue  of  the  entire  abdomen,  extending  to  the  axilla  on  the  one  hand 
and  the  inguinal  region  on  the  other.  Muscular  tissue  infiltrated 
with  the  same  reddish  effusion.  Pigeons,  fowls,  and  rats  remained 
unaffected  after  the  inoculation.  One  of  the  three  inoculated  pigs 
died  on  the  second  day  with  the  following^  lesions:  *  *  Skin  of  abdomen 
bluish  red.  Enormous  oedema  of  the  skin.  Lungs  hypostatic.  Mu- 
cosa of  stomach  deeply  reddened.  Spleen  unchanged.  Kidneys  par- 
enchymatous.   Mesenteric  glands  not  swollen."* 

More  recently  this  same  infectious  disease  among  swine  in  Ger- 
many has  been  carefully  described  and  studied  by  Scnutz,t  and  as  it 
has  many  features  in  common  with  the  disease  which  has  been  sep- 
arated from  hog-cholera  in  the  prece<Ung  pages,  it  deserves  a  some- 
what caref Til  analysis  here. 

The  author  first  obtained  the  microbe  causing  this  disease  by  plac- 
ing beneath  the  skin  of  small  animals  bits  from  spleens  of  pigs  wnich 
had  presented  symptoms  of  rouget  The  snleens  were  putrid,  but 
the  pathogenic  microbe  was  found  alone  in  tne  bodies  of  the  inocu- 
lated animals,  t  the  putrefactive  ^erms  not  having  the  power  of  pen- 
etrating beyond  the  wound  in  which  they  are  placed.  In  this  way  he 
inoculated  2  mice,  2  guinea-pigs,  1  pigeon,  and  1  rabbit.  The  mice 
died  on  the  second  and  third  day.  The  bacteria  found  in  the  organs 
of  these  mice  have  the  form  of  ovals,  and  are  easily  stained  by  watery 
solutions  of  aniline  colors. 

When  stained  with  gentian  violet  they  show  in  their  central  portions  an  unstained 
region  surrounded  by  a  layet  stained  blue.  The  thickness  of  this  layer  is  greater 
at  the  poles,  so  that  the  extremities  appear  more  deeply  stained  tlmn  the  sides. 
When  deeply  stained  they  appear  uniformly  blue.  As  these  or&;ani8mB  stand  be- 
tween microcococci  and  baciUi,  they  may  be  called  bacteria.  They  are  1.2=»™  long 
and  .  4™™  to .  5™  ™  broad .  They  multiply  in  the  following  manner :  They  become  twice 
as  long  as  broad,  show  distinctly  rounded  extremities,  and  stain  like  the  organisms 
of  rabbit  septicasmia  and  fowl-cholera,  so  that  between  the  deeply  stained  ends  about 
one-half  or  a  third  of  the  entire  length  remains  unstcdned.  Careful  examination 
shows,  however,  that  the  colored  end  pieces  are  connected  with  each  other  by  a  fine 
line  which  passes  from  one  to  another  on  each  side.  The  end  pieces  then  separate 
and  the  median  portion  disappears.    The  former  are  at  first  spherical,  but  very  soon 

*  Arbeiten  a.  d.  kaiserliohen  Gesundheitsamte,  I,  S.  877. 
f  Loc.  cit    8.  876. 

i  The  bacterium  of  hoK-cholera  as  found  in  Nebraska  was  obtained  pure  in  the 
Boxne  way  as  described  elsewYLex^  Vxi\)b!iax«^T\.^«^S(&V 
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assume  an  oval  form.  Hence  from  every  organism  two  new  individuals  arise  by 
division,  in  which  by  careful  staining  the  uncolored  central  portion  is  easily  dis- 
tin^^uished  from  the  colored  periphery.  If  the  process  of  multiplication  is  very  rapid, 
as  in  pigs  and  rabbits,  the  organisms  do  not  attain  the  size  given  above,  but  divide 
before  the  unstained  median  piece  becomes  distinctly  visible.  Under  these  circum- 
stances the  organisms  of  the  succeeding  &;enerations  are  smaller,  only  one-half  as 
large  as,  or  even  smaller  than,  those  whicn  have  resulted  from  the  slow  division  of 
the  bacteria.  The  younger  generations  are  frequently  extraordinarily  small,  plainly 
oval,  however,  and  staining  unifonnly  in  gent&n  violet.  ♦  ♦  ♦  They  do  not  ex- 
ecute any  spontaneous  movements. 

This  desGription  applies  very  well  to  the  microbe  found  by  us  in 

gigs  with  lung  disease.  It  points  out  the  folly  of  expecting  to  de- 
jrmine  a  specific  form  with  the  aid  of  a  microscope  and  an  aniline 
stain  only,  when  we  reflect  how  many  different  forms  of  one  specific 
microbe  may  be  met  with,  according  to  the  rapidity  of  multiplication, 
which  in  turn  depends  upon  the  medium  in  which  they  grow. 

We  will  continue  with  the  author's  statement.  The  rabbit  died  on 
the  third  day.  From  the  inoculated  ear  an  inflammatory  swelling 
had  spread  over  the  entire  head  and  neck,  due  to  an  extensive  effu- 
sion of  a  turbid  liquid  into  the  subcutaneous  connective  tissue.  En- 
largement of  neighboring  lymphatics.  Bacteria  in  the  blood  and  all 
organs,  especially  numerous  in  the  subcutaneous  effusion.    The  two 

eunea-pigs  and  the  pigeons  remained  well.  Gelatine  tubes  inocu- 
ted  with  this  germ  show  no  signs  of  liquefaction  at  any  time.  With 
a  pure  culture  on  gelatine  the  author  inoculated  two  imce,  one  rabbit, 
and  three  pigeons.  The  mice  died  on  the  first  and  second  day  after  in- 
ocTilation  respectively.  The  lesions  were  as  follows:  *'  Slignt  cedema 
and  hypersemia  of  the  subcutis.  Swelling  of  the  lumbar,  inguinal, 
and  mesenteric  lymphatic  glands.  Large  intestine  filled  with  feces: 
spleen  considerably  enlarged.  Parenchymatous  inflammation  of 
liver,  kidneys,  heart,  and  muscles.  Portion  of  blood  coagulated;  the 
remainder  coagulates  on  exjxosure  to  air.    Bacteria  in  all  the  organs." 

The  rabbit  died  on  the  second  day  after  inoculation.  Besides  local 
and  general  lesions  already  mentioned,  there  is  an  implication  of  the 
respiratory  apparatus  (tracheitis  and  bronchitis  hemorrhagica).  To 
these  lesions  we  cannot  attribute  any  specific  character  whatever. 
They  are  very  likely  due  to  proximity  to  the  point  of  inoculation 
(ear).  If  the  animal  had  been  inoculated  in  the  thigh  they  might 
nave  been  absent.    The  pigeons  remained  well. 

Two  pigs  were  inoculated  with  beef -infusion  peptone  culture,  ob- 
tained from  a  mouse,  each  receiving  subcutaneously  the  contents 
of  a  Pravaz  syringe.  On  the  following  day  a  considerable  tumefac- 
tion of  the  thigh  appeared.  The  skin  over  the  swelling  was  dark 
red.  Both  animals  were  so  weak  as  to  be  scarcely  able  to  walk.  No 
appetite.  Breathing  accelerated.  One  of  them  died  twenty-four 
hours  after  inoculation.  At  the  autopsy  the  following  changes  were 
observed:  Infiltration  of  skin,  connective  and  muscular  tissue  at  the 
point  of  inoculation,  with  a  red  turbid  effusion;  the  skin  tou^h  and 
thickened.  About  65®*  of  turbid  yellow  liquid  in  the  peritoneal 
cavity.  The  other  changes  given  by  the  author  do  not  pomt  to  any* 
specific  lesions,  and  are  omitted.  The  bacteria  were  found  in  the 
exudates  and  in  all  the  organs,  especially  numerous  in  the  effusion 
at  the  point  of  inoculation.  The  other  pig  died  forty-eight  hours 
after  inoculation.  In  this  animal  the  local  swelling  was  also  very 
extensive  and  severe.     Bacteria  in  all  the  organs. 

The  lesions  indicated  that  the  bacteria  had  at  first  multiplied  and 
exerted  their  pathogenic  effect  at  the  point  of  inoculation^  and  thence 
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had  spread  over  the  entire  body  by  way  of  the  blood  and  lympl 
channels. 

The  author  calls  attention  to  the  great  resemblance  between  the 
inoculation  disease  produced  by  him  and  by  Loffler,  and  considers 
the  cause  the  same  in  both  cases. 

A  pig  which  had  been  made  insusceptible  to  rouget  by  vaccination 
was  inoculated  with  a  pure  culture  oi  this  oval  bactenum.  It  died 
in  two  or  three  days,  with  extensive  local  swellings  where  the  inocu- 
lation had  been  made.  Bacteria  in  all  the  organs;  especially  numer- 
ous in  the  spleen.  This  case  illustrated  the  fact  that  an  animal  made 
insusceptible  to  one  disease  is  not  necessarily  protected  against  the 
virus  of  another. 

Schiitz  was  unable  to  produce  the  disease  by  feeding,  as  the  fol- 
lowing shows :  After  starving  a  pig  for  twenty-four  hours  it  was  fed 
with  bouillon  in  which  5  per  cent,  sodium  carbonate  was  dissolved, 
and  half  an  hour  later  witn  one  liter  of  blood  andpieces  of  flesh  from 
a  pig  which  had  succumbed  to  inoculation.  TOie  animal  seemed 
slightly  ill  for  a  few  days,  but  recovered. 

In  continuing  these  investigations  an  epidemic  came  to  his  notice 
in  which  the  early  symptoms  were  diarrhoea,  sometimes  bloody.  At 
the  same  time  the  hmd  legs  became  stiff,  so  that  the  animal  lay  most 
of  the  time.  On  the  sixth  and  seventh  day  the  back  became  weak, 
so  that  in  walking  the  animals  swayed  to  and  fro.  They  then  were 
scarcely  able  to  reach  their  food  without  tumbling  over.  In  a  few 
the  ears  became  red.  In  all  the  breathing  became  labored  and  hur- 
ried. In  some  twitching  and  convulsions  appeared  before  death, 
which  occurred  on  the  eighth  to  the  tenth  day.  Without  giving  the 
complete  autopsy  notes  it  will  suffice  to  say  that  there  was  nothing 
abnormal  in  tne  intestinal  tract.  The  stomach  was  considerably 
bile-stained.  The  lesions  were  limited  to  the  thoracic  cavity.  In  the 
pericardial  cavity  about  36  OTams  of  an  opaque  reddish  fluid.  Peri- 
cardium and  epicardium  gmed  together  by  small  quantities  of  a 
warty,  stringy,  elastic  substance: 

Both  lobes  of  the  left  lung,  with  the  exception  of  the  upper  border  and  the  four 
lobes  of  the  right  lung,  tough  and  airless  (hepatized).  In  both  pleural  sacs  about  64 
grams  of  an  opaque  reddish-yellow  fluid,  mixed  with  flakes  of  fibrin.  The  pleura 
covering  the  hepatized  portions  was  rough,  dull,  clouded.  These  were  in  general  of 
a  dark  grayish  red,  with  interspersed,  circumscribed  patches  of  various  size  and 
form  and  grayish-y^ellow  or  reddish-yellow  in  color.  ♦  ♦  *  On  the  cut  surface  of 
the  hepatized  portion  grayish-red  and  reddish-yellow  areas  could  be  detected,  whidi 
were  sharply  marked  off  from  one  another.  They  corresponded  to  the  circum- 
scribed patches  on  the  pleura,  were  very  friable,  partly  with  a  pale  luster,  partly 
granulated.  They  occupied  larger  volumes  of  lung  tissue,  or  were  sprinkled  as 
scattered  foci  in  the  grayish-red  portions.  Their  extent  was  limited  by  the  course 
of  the  larger  bronchi  and  blood  vessels.  The  surface  of  the  grayish-red  portions  was 
also  granulated,  of  a  faint  lustre,  and  clouded.  In  these  there  appeared  numerous, 
more  resistant,  reddish-yeUow  spots,  corresponding  to  the  inner  portions  of  the  lob- 
ules. They  were  either  isolated  or  gathered  into  small  groups.  The  interlobular 
tissue  was  filled  with  a  cloudy  reddisn  fluid.  In  the  softer  portions  of  the  lung  the 
pleura  was  smooth,  transparent.  The  cut  surface  was  smooth,  shining,  and  here 
and  there  provided  with  small  diffusely  dark  red  spots;  resistant.  On  compression  a 
very  fine  roam  poured  out  upon  the  cut  surface.  The  bronchial  lymphatics  were 
enlarged,  their  capsules  reddened. 

In  a  second  animal  the  lesions  were  the  same,  almost  the  whole 
lungs  hepatized.  These  animals  had  therefore  suffered  from  an  acute 
pleuro-pneumonia,  involving  the  pericardium  in  the  first  animal 
The  yeuow  regions  correspond  to  necrosed  tissue,  which,  extending 
to  the  surface,  pxoduo^  ixmsamnation  of  the  pleura.    In  cover-glass 
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preparations  of  the  lung  tissue  the  oval  bacteria  were  found  in  large 
aumbers.  The  author  infers  from  the  lesions  that  the  bacteria  had 
been  aspirated  into  the  finest  bronchioles  and  alveoli  and  there  pro- 
iuced  pneumonia.  They  were  also  found  in  the  pleural  and  peri- 
cardial cavities.  The  remaining  internal  organs  contained  but  few. 
With  portions  of  the  hepatized  lungs  six  mice,  hve  guinea-pigs,  two  rab- 
bits, two  rats,  two  pigeons,  and  one  fowl  were  inocmated.  The  mice  and 
rabbits  died  in  the  usual  time,  and  presented  lesions  already  described. 
Three  of  the  guinea-pigs  died  on  the  fourth,  fifth,  and  eighth  day 
respectively.  In  the  two  first  mentioned  the  subcutis  and  muscular 
tissue  at  tne  point  of  inoculation  (abdomen)  were  infiltrated  with  a 
bloody,  clouded  liquid;  in  the  third  animal — an  old  one — an  extensive 
bemorrhagic  and  purulent  infiltration  was  present.  One  of  the 
pigeons  died  on  the  third  day.  The  point  of  inoculation  in  the  sub- 
cutis over  the  pectoral  muscle  was  infiltrated  with  a  fibrinous,  puru- 
lent mass,  containing  a  few  bacteria.  These  were  very  scarce  in  the 
internal  organs.  One  of  the  rats  ^i^d  ^^  *^®  seventn  day  with  le- 
sions similar  to  those  of  the  older  guinea-pigs.  Very  few  bacteria  in 
the  internal  organs.  With  bits  of  lung  tissue  from  another  pig  which 
succumbed  to  the  same  infectious  pneumonia  the  following  animals 
were  inoculated:  two  rabbits,  guinea-pigs,  pigeons,  and  fowls,  and  one 
rat.  The  rabbits  died  in  one  day,  the  guinea-pigs  in  two  and  five 
days  respectively  after  inoculation.  The  two  pigeons,  which  had  re- 
ceived comparatively  large  doses,  died  in  one  and  two  days  respect- 
ively.    The  rat  and  fowls  were  not  affected. 

The  author  also  introduced  pure  cultures  directly  into  the  lung 
tissue  of  a  pig  through  the  chest- wall  by  means  of  a  hypodermic 
syringe.  The  animal  died  in  less  than  three  days.  On  post  mortem 
examination  the  lungs  were  necrosed  at  the  point  of  inoculation; 
there  was  severe  and  extensive  pleuritis  and  pericarditis.  Bacteria 
were  very  numerous  in  the  affected  organs,  but  very  scarce  in  other 
organs.  In  another  experiment  a  pig  confined  in  a  box  was  made  to 
inhale  the  spray  of  a  liquid  culture  for  several  hours  on  two  consecu- 
tive days  until  500*'*'  had  been  used  up.  The  animal  was  killed  eleven 
days  later,  after  having  shown  marked  symptoms  of  lung  disease. 
The  same  mortifying  pneumonia  as  that  described  was  found  at  the 
autopsy. 

Scniitz  also  describes  a  case  in  which  there  was  a  condition  of  the 
lungs,  lymphatic  glands,  and  other  organs  closely  resembling  tuber- 
culosis. Caseous  degeneration  of  these  structures  was  followed  by 
a  gradual  loss  of  strength,  leading  to  death.  In  this  animal  there 
was  a  caseous  degeneration  of  the  various  joints  of  the  posterior 
limb,  enlargement  and  softening  of  the  lymphatics.  The  oval  bac- 
teria were  present  in  large  numbers  in  tne  caseous  contents  of  the 
glands.  The  effect  upon  the  animals  when  inoculated  with  this 
caseous  mass  was  precisely  the  same  as  that  produced  by  lung  tissue 
or  cultures  from  former  cases. 

The  disease  disappears  at  the  beginning  of  winter  to  reappear  again 
in  the  spring.  Tne  losses  sustained  by  one  owner  from  the  disease  in 
a  single  year  were  very  heavy,  two  hundred  pigs  having  died.  It 
was  found  in  regions  a  considerable  distance  apart,  which  led  Schiitz 
to  infer  that  it  was  a  widely  distributed  disease. 

The  relation  of  hog-choiera  to  this  disease. — A  careful  perusal 
of  this  brief  synopsis  will  convince  even  those  who  have  only  ob- 
served the  gross  pathological  lesions  that  are  constantly  met  with  in 
hog-cholera,  or  who  have  read  the  post  mortem  notfe^  ^^T^Y^^^s^^yA. 
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and  s'ammarized  in  this  and  the  preceding  report,  that  this  new  dis* 
ease  described  by  Schiitz  has  nothing  in  conamon  with  hog-cholera. 
We  regard  the  description  of  the  disease  as  given  in  these  reports  as 
the  basis  for  this  statement,  because  the  hundreds  of  cases  examined 
in  the  laboratory  were  invariably  associated  with  the  same  etiolog- 
ical factor — the  same  bacterium  which  has  been  minutely  described, 
and  which  is  at  once  distinguishable  from  the  microbe  described  by 
Schtitz.    Leaving  aside  the  many  differences,  a  glance  into  the  mi- 
croscope will  show  us  an  actively  motile  bacterium  on  the  one  hand, 
and  on  the  other  a  non-motile  bacterium.    Our  investigations  have 
already  shown  the  existence  of  another  bacterial  disease  in  swine, 
which  may  even  be  associated  with  hog-cholera,  in  the  same  herd 
and  in  the  same  animal.     From  the  present  standpoint  of  our  infor- 
mation it  would  be  presumably  absurd  to  rely  upon  po^f  morfei»  ex- 
aminations in  different  parts  of  the  country  without  at  the  same  time 
making  bacteriological  investigations,  in  order  to  decide  the  nature 
of  a  certain  class  or  symptoms  and  lesions.    We  have  almost  invari- 
ably found  severe  intestinal  lesionsinhog-cholera,  producing  ulcera- 
tion and  often  complete  death  of  the  mucous  membrane  of  the  large 
intestine,  involving  in  the  severest  cases  a  similar  destruction  of 
the  mucous  membrane  of  the  ileum.    In  the  autopsy  notes  given  by 
Schiitz  the  alimentary  Canal  is  invariably  intact  or  the  slight  changes 
due  to  general  causes.    The  lesions  are  limited  entirely  to  the  tEo- 
racic  organs,  where  the  lunffs  are  primarily  affected  by  a  **  multiple 
mortifying  pneumonia."    Thence  the  disease  may  involve  the  pleura 
and  the  pericardium. 

In  hog-cholera,  lung  lesions  are  c^uite  secondary  and  only  rarely 
seen.  In  the  severest  hemorrhagic  type  of  the  disease  we  have 
almost  always  observed  hemorrhagic  foci  scattered  through  the  lung 
tissue,  but  tnese  were  no  more  numerous  or  more  extensive  than  the 
extravasations  found  in  most  of  the  other  viscera.  It  is  quite  easy 
to  believe  that  such  cases  surviving  the  first  severe  attack  may  de- 
velop a  pneumonia  by  the  gradual  extension  and  confluence  of  the 
separate  foci.  In  all  cases  where  the  causation  of  such  lesions  is  a 
matter  of  doubt  bacteriological  investigation  must  now  decide. 

Relation  of  infectious  pneumonia  to  this  disease. — It  is  of  con- 
siderable importance  to  find  out  what  relation  this  microbe  of  the 
German  Schweineseuche  bears  to  the  one  which  we  have  recently 
found  in  pi^  as  the  cause  of  infectious  pneumonia.  Morphologically 
they  are  evidently  the  same.  So  far  as  their  growth  in  culture  media 
and  their  biological  properties  have  been  observed  there  seem  to  be 
no  grounds  for  regarding  them  as  different  species.  As  to  their  path- 
ogenic properties  we  find  some  marked  differences.  The  evidence 
which  nas  been  brought  forward  in  the  preceding  pages  that  the 
microbe  there  described  is  the  cause  of  a  pneumonia  m  pigs,  which 
is  therefore,  from  an  etiological  standpoint,  wholly  different  from 
hog-cholera,  is  not  yet  conclusive,  and  will  require  further  investi- 
gations. Yet  the  facts  there  recorded  are  strongly  in  favor  of  the 
view  that  we  are  dealing  with  a  hitherto  unrecognized  disease.  The 
microbe  was  obtained  from  three  outbreaks  hunareds  of  miles  ai)art 
In  the  animals  examined  pneumonia  was  present.  In  the  one  out- 
break hog-cholera  was  also  present,  as  demonstrated  by  the  lesions 
and  the  specific  bacterium.  The  presence  in  the  same  herd  of  two 
diseases,  and  even  in  the  same  animal  of  two  wholly  different  microbes 
which  produce  them,  complicates  matters  very  greatly.  The  disease 
described  by  Sokula^  qa  Sch^oei'nlQ&e^Jbcl^^^&  ^^s^^q^^&H^  a  localized  dis- 
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ease,  involving  the  lungs  oiJy.  There  are  no  lesions  of  iihe  intestinal 
tract.  Is,  then,  this  Schweineseuche  the  same  as  the  pneumonia 
which  we  have  found  P  Let  us  compare  for  a  moment  the  microbes. 
Both  destroy  mice,  the  microbe  of  Schweineseuche  more  speedily  and 
invariably.  The  same  mav  be  said  of  rabbits.  Inoculation  on  the 
ear  caused  death  in  one  to  three  days,  according  to  Schiitz.  The 
same  mode  of  inoculation  produced  death  with  the  American  form 
in  nine  days,  and  even  subcutaneous  inoculations  do  not  prove  fatal 
in  less  than  three  days*  Guinea-pigs  are  only  in  part  susceptible 
to  both  microbes;  pigeons  to  both  when  lar^e  quantities  of  virus 
are  introduced  into  the  system.  Fowls  are  kiUea  by  the  American 
form  in  larce  doses.  Schiitz  does  not  report  the  use  of  large  doses 
with  these  birds.  Both  produce  extensive  pathological  changes  at 
the  point  of  inoculation  in  the  susceptible  animals. 

When  we  come  to  their  effect  upon  pigs  after  subcutaneous  inocu- 
lation marked  differences  are  manifested.  Pigs  inoculated  by  Schiitz 
died  from  one  to  tiliree  days  after  inoculation.  Besides  producing 
rather  severe  local  reaction,  the  bacteria  had  multiplied  in  all  the  in- 
ternal organs  and  were  easily  demonstrable  in  cover-glass  prepara- 
tions. Those  inoculated  with  the  American  form  at  the  experimental 
station  died  in  from  one  to  two  weeks.  The  q^uite  constant  patho- 
logical change  consisted  in  acute  contraction  or  cirrhosis  of  the  liver, 
f oUo wed  by  jaundice.  The  bacteria  had  been  meanwhile  destroyed, 
for  cultures  from  such  cases  remained  sterile.  Feeding  either  in  cult- 
ures or  in  animal  tissues  failed  to  produce  the  disease.  Schiitz  suc- 
ceeded, however,  in  producing  pneumonia  from  inhalation  of  cultures. 
Our  ej^eriment  failed,  perhaps,  because  the  spraying  was  not  con- 
tinued long  enough. 

These  dmerences,  apparently  very  wide,  may  after  all  depend  sim- 
ply upon  a  difference  m  virulence;  and  it  may  be  possible  for  us  to 
obtain  from  other  outbreaks  a  microbe  which  is  as  virulent  as  the  one 
described  by  Schiitz.  There  is  every  reason  to  believe  that  this  mi- 
rcobe  loses  its  virulence  very  speedily  in  artificial  cultures.  This  may 
have  modified  somewhat  the  results,  since  several  weeks  elapsed  from 
the  time  the  cultures  were  prepared  from  the  affected  animals  to  the 
time  when  the|pigs  could  be  inoculated  therewith. 

Schiitzf  and  othersj  are  inclined  to  regard  the  microbe  of  Schweine^ 
seuche  identical  with  the  one  which  has  been  found  to  produce  septi- 
csemia  in  rabbits.  In  this  connection  it  is  of  interest  to  mention 
briefly  some  experiments§  made  with  a  microbe  obtained  from  rabbits, 
which  seems  to  oe  closely  related  to,  if  not  identical  with,  the  microbe 
of  rabbit  septicsemia  as  described  by  European  observers,  and  may 
perhaps  be  a  modified  form  of  the  microbe  found  in  pigs.  This  it  re- 
sembles in  form  and  mode  of  staining  at  the  two  extremities,  but  it 
is,  as  a  rule,  somewhat  larger.  It  also  differs  in  forming  a  more  or 
less  complete  membrane  at  the  surface  of  the  culture  liquid  two  or 
three  days  after  inoculation.  In  its  effect  upon  animals,  that  upon 
rabbits  is  especially  characteristic.     It  destroys  them  within  two  days 

*The  microbe  obtained  from  Iowa  is  more  virulent  than  this,  and  resembles  more 
closely  the  German  form.    These  ^lines  were  written  before  this  had  been  investi- 
gated. 
JIjOC,  dt, 
Huppe:  Ueber  die  Wildseuche  n.  ihre  Bedeutung  ftir  die  Hygiene.   Berliner  kli- 
ni8che  Wochenschrifty  1886,  No.  44. 

§For  a  detailed  account,  see  the  Quarterly  Journal  of  Comp.  Medicine  and  Svr' 
gery  tor  January,  1887. 
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when  iniected  hyjKxiermically.  There  is  a  slight  purulent  infiltra- 
tion at  the  seat  of  injection,  varying  in  intensity  with  the  duration 
of  the  disease.  The  bacteria  are  present  in  large  numbers  in  all  the 
internal  organs,  giving  the  disease  the  character  of  a  true  septicaemia. 
Fowls  are  insusceptible.  Of  seven  pigeons  inoculated,  three  died;  of 
four  guinea-pigs,  one.  Mice  are  less  susceptible  than  rabbits,  but 
more  so  than  guinea-pigs. 

We  must  regard  this  microbe  as  more  virulent  to  rabbits  and  less 
so  to  other  animals  than  the  one  found  in  pigs.  As  regards  its  effect 
upon  the  latter  no  extended  experiments  were  made,  excepting  to  note 
that  doses  of  1^  culture  liquid  produced  no  effect  upon  two  animals. 
Perhapb  future  experiments  may  throw  more  light  upon  the  relation 
of  this  microbe  to  the  disease  of  swine,  which  we  must  consider,  at 
least  for  the  present,  as  a  hitherto  unrecognized  infectious  pneumonia. 

UNITED  STATES  NEAT-CATTLE  QUARANTINR 

Whale  number  of  cattle  received  at  the  varioue  etatione  from  January  1, 1886,  to 

January  1, 1887. 

Littleton  Station 405 

Garfield  Station * 504 

Patapeco 13 

1,011 

Table  showing  the  number  of  cattle  received  at  the  varioue  quarantine  itationi  for 

each  month  of  the  year  1886. 


Montha. 


Jamiaiy  .., 
February  . 

March , 

April 

May , 

June 

July , 

August 

September . 

October 

November  . 
December. 


Total. 


Littleton  Sta- 
tioOfMaH. 


41 
06 


88 
19 


190 
45 

84 


405 


Garfield  Sta- 
tion, N.J. 


PatapecoSta- 
tioiiflid. 


78 


81 

C7 

100 

86 

5 
25 
81 
46 


601 


IS 


u 


Grand  total,  1,011. 

Table  showing  the  different  breeds  of  cattle  and  the  number  of  each  breed  imported 

during  the  year. 


Name  of  breed. 


Sol 


«8 
115 

IIT 
75 

m 

:8 

IS 
18 

4 
14 

1 
18 

1 

^Wl 


Holstein 

Black  Polled  Angus 

Red  Polled  Angus . 

Galloways  and  Black  Polled  Angus 
Galloway 


HighUnd  and  Bliudc  Polied  Angus 

Welch-Dean , 

Hereford 

Aberdeen- Angus 

Simmenthal 

Guernsey 

Normandy , 

Kerry 

Danish 


No  infectious  or  oontaisVsiua  OilbwasiA  ai^siv«tx«^%sna&%UiA  animals  quarantined  at  ttie  above  statiooi 
during  the  year« 
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DESCRIPTION  OF  PLATES. 

Plate  I. — Ulcerated  capcum  of  a  pig  inoculated  with  blood  from  a  case  of  hog- 
cholera.  The  entire  mucous  membrane  has  undergone  necrosis.  Near 
the  valve,  in  the  upper  portion  of  the  figure,  the  early  stage,  that  of 
ecchymosis,  is  still  to  be  seen.  The  valve  is  slit  open  to  show  the  intact 
mucosa  of  the  ileum.  This  figure  also  serves  to  illustrate  the  appear- 
ance presented  by  the  caecum  and  colon  when  pigs  have  been  fed  with 
pure  cultures,  the  only  difference  being  that  in  the  latter  case  the  necro- 
sis is  at  first  superficial.  In  the  figure  it  involves  the  entire  thickness 
of  the  mucosa,  having  begun  in  the  submucosa,  whither  the  bacteria 
have  been  carried  by  the  blood. 
Plate  n. — Ulcerated  caecum  of  a  pig  fed  with  viscera  from  a  case  of  hog-cholera. 
The  caecum  is  slit  open  to  show  the  mucous  membrane  quite  uniformly 
necrosed,  with  isolated  deeper  ulcerations.  The  ileo-caecal  valve  is  very 
much  thickened,  the  mucous  membrane  ecchymoeed  and  ulcerated. 
The  lymphatic  glands  of  the  meso-colon  and  in  the  angle  formed  by  the 
entrance  of  the  ileum  into  the  caecum  are  purplish,  with  cortex  en- 
gorged with  extravasated  blood.  They  illustrate  the  condition  of  the 
lymphatics  of  both  thorax  and  abdomen  in  the  acute  hemorrhagic  form 
of  the  disease. 
Plate  in,  Fig.  1. — Cover-glass  preparations  from  the  spleen  of  a  rabbit  inoculated 
with  the  bacterium  of  hog-cholera  from  Nebraska.  Stained  for  a  few 
minutes  in  an  aqueous  solution  of  methyl  violet,  mounted  in  xylol-lMil- 
sal.  Drawn  with  camera  lucida,  Zeiss  tV  homogeneous,  ocular  8.  x  11 10 
The  bacteria  are  seen  among  diffusely  stained  cells.  They  are  chiefly 
in  pairs,  in  some  of  which  the  process  of  division  is  not  yet  completed. 

FlO.  2. — Cover-glass  preparation  from  the  liver  of  a  rabbit  inoculated  with  the 
microbe  of  pneumonia  in  pigs.  Stained  in  an  alkaline  solution  of  methy- 
lene blue.  Moimted  and  drawn  as  stated  in  Fig.  1.  The  colored  portion 
is  confined  to  the  two  poles,  the  central  region  remaining  colorless. 
Plate  rv,  Fig.  l.^)ulture  twenty-eight  days  old  in  a  tube  of  nutrient  gelatine  of 
the  microbe  causing  pneumonia  in  pigs.  The  culture  was  prepared  from 
the  interned  organs  of  a  rabbit  which  had  been  inoculated  from  a  cult- 
ure obtained  originally  from  Geneseo,  Dl. 

Fig.  2. — Culture  eleven  days  old  of  the  same  microbe  obtained  from  Sodorus,  HL 
Both  natural  size. 

Fig.  8.— Colonies  of  the  same  microbe  on  a  gelatine  plate  seven  days  old.  x  60. 
The  pale  peripheral  zone,  which  appears  after  three  or  four  days  in  beef 
infusion  peptone  containing  10  per  cent,  gelatine,  together  with  darker 
granular  nucleus,  is  very  constant. 

Fig.  4.— <jelatine  tube  culture  from  the  blood  of  a  rabbit  inoculated  with  a  cult- 
ure of  the  hog-cholera  bacterium  from  Sodorus,  lU.,  ten  days  old. 

FlG.  5. — Tube  culture  of  the  hog-cholera  bacterium  inoculated  from  cultures  of 
the  spleen  obtained  from  Sodorus,  HI.,  fourteen  days  old. 

In  Figs.  4  and  5  the  two  modes  of  surface  growth  of  the  hog-cholera 
bacterium  are  illustrated,  both  distinguishable  from  Figs.  1  and  2.  See 
Plate  V. 

Fig.  6. — Colonies  of  hog-cholera  bacteria  on  a  gelatine  plate  four  days  old 
X  100. 
Plate  V,  Fig.  1.— Surface  growth  in  gelatine  tubes,  enlarged  two  diameters. 

a.  Bacterium  of  hog-cholera,  growing  as  an  irregular  patch,  flattened, 
with  a  jagged  margin  and  occasional  slender  branches,  and  as  a  convex 
rounded  head. 

b.  Microbe  of  pneumonia,  growing  as  a  very  thin  pearly  patch,  with 
lobed  margin,  often  showing  faint  concentric  lines  when  viewed  ob- 
Umiely.    a,  twenty  days  old;  6,  twenty-six  days  old. 

Fig,  2.-HQBiatine  tube  culture  of  a  bacterium  which  resembles  the  bacterium  of 
hog-cholera  very  closely,  but  which  differs  in  its  physiological  proper- 
.ties,  and  which  has  no  pathogenic  effect  on  animals.  Fomid  associated 
with  the  microbe  of  pneumonia  in  the  spleen  of  a  pig  (Geneseo,  111.). 
Culture  about  a  week  old.  The  surface  CTOwth  is  very  vigorous,  cover- 
ing after  a  time  the  gelatine  completely.  The  peculiar  mesh- work  shown 
in  the  flgure  is  a  constant  character. 

Fig.  3, — Growth  of  the  bacterium  of  hog-cholera  on  potato  twelve  days  after 
inoculation. 
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Plate  VI.  —Coagulation  necrosis  in  the  liver  of  rabbits  inoculated  with  cultures  of 
hog-cholera  bacteria. 
Fig.  1. — Cephalic  aspect  of  the  liver  of  a  rabbit  which  was  found  dead  on  the  siith 
day  after  inoculation.  The  lighter  spots  are  groups  of  acini  destroyed  bj 
the  ^owth  of  bacteria.  The  larger  patch  to  the  left  shows  groum  of 
acini  in  which  the  necrosis  has  involved  only  the  peripheral  zone  of  the 
acini. 
Fio.  2. — Liver  of  rabbit  which  died  on  the  eighth  day  after  inoculation.  The 
caudal  aspect  is  shown  with  two  extensive  j^tches  of  commencing  ne 
crosis.  In  both  only  the  i)eripheral  zone  is  involved,  giving  the  decol- 
oration a  mottled  appearance. 

Plates  VII  to  IX  inclusive. — ^Photo-micrcM;raphs  of  the  bacteria  producing  hog- 
cholera  and  swinorplague.  Made  with  the  Zeiss  camera,  using  the  new 
^  apochromatic  homog.  immersion  objective,  projection  ocular  No.  4. 
Magnification  1,000  diameters.  The  preparations,  stained  either  in  Bis- 
marck brown  or  fuchsin,  were  mounted  in  Canada  balsam.  Illamma- 
tion  from  an  incandescent  electric  laxnp. 

Plate  VU,  Fio.  1. — Bacterium  of  hoff-cholera.    Oover-glass  preparation  from  the 
liver  of  a  rabbit  inoculatea  with  cultures  from  Illinois.    Stained  for  one 
hour  in  an  aqueous  solution  of  Bismarck  brown. 
FlQ.  2. — Liquid  culture  of  the  bacterium  of  hog-cholera  from  Illinois.    Stained 
in  Bismarck  brown. 

Plate  VIII,  Fio.  1. — Bacterium  of  hog-cholera  from  Nebraska.  From  a  culture  in 
beef  infusion  less  than  twenty-four  hours  old,  inoculated  from  a  colonj 
on  a  gelatine  plate.  Stained  for  one  hour  in  an  aqueous  solution  of  Bb* 
marck  brown. 
Fio.  2. — Micrococci  of  swine-plague.  From  a  culture  in  beef  infusion  about 
twenty  hours  old.  This  culture  was  obtained  from  a  gelatine  tube  cult- 
ure of  effusion  and  plastic  exudate  in  the  pleural  cavity.  The  lungs  wen 
extensively  hepatized.    Stained  for  one  nour  in  aniline  water  fuchsin. 

Plate  IX,  Fio.  1. — Cover-^ass  preparation  from  the  liver  of  a  rabbit  inoculated  with 
a  bit  of  lung  tissue  obtained  from  an  outbreak  of  swine-plague  in  Iowa, 
January,  loo7.  Stained  in  Bismarck  brown  for  one  hour,  decolorized  in 
^  per  cent,  acetic  acid  for  a  few  moments.  Note  the  polar  stain. 
Fio.  2. — Ck)ver-glas8  preparation  from  the  blood  of  a  pigeon  inoctdated  from  a 
culture  of  the  microbe  of  swine-plague  from  Iowa.  Stained  in  aniline 
water  fuchsin. 
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HOG-CHOLEBA  AND   SWlNE-?\.k!i\S^. 


SW1NE-?LACUE 


lEPORT  OF  SUPERINTENDENT  OF  GARDENS  AND 

GROUNDS. 


Sir:  I  beg  to  submit  the  following  notes  on  matters  pertaining  to 
his  division. 

NOTES  ON  ORANGE  CULTURE,  ETC. 

Recent  visits  to  Florida  in  the  interest  of  the  Department  have  en- 
abled me  to  acquire  some  knowledge  of  the  climate,  soil,  and  produc- 
ions  of  that  State,  as  far  south  as  latitude  28  degrees.  The  following 
.esultory  remarks,  the  result  of  observations  made,  are  offered  for 
rhat  they  may  afford  in  the  way  of  answering  some  of  the  many  in- 
uiries  constantly  being  directed  to  this  division  by  prospective  cul- 
ivators  and  residents  of  Florida. 

For  at  least  nine  months  of  the  year  the  climate  over  the  larger 
ortion  of  the  State  may  be  considered  as  being  tropical,  so  that  most 
f  the  vegetation  of  warm  countries  will  find  a  congenial  atmosphere 
.uring  that  period.  Occasionally  this  tropical  season  is  longer  than 
hat  stated  above,  especially  in  the  most  southern  parts;  but  there  is 
,  liability  to  a  brief  season  of  low  temperature  about  the  end  of  No- 
'ember  suflBcient  to  injure  tender  vegetation,  although  the  weather 
aay  afterwards  assume  its  tropical  conditions  for  weeks.  During 
he  winter  months  an  occasional  depression  of  temperature,  running 
lown  to  or  below  the  freezing-point,  may  occur  at  any  time  up  to  the 
md  of  February  or  later.  These  fitful  periods  of  low  temperatures 
bre  very  injurious  to  early  crops  of  culinary  vegetables,  as  well  as  to 
illplants  which  have  started  into  growth. 

The  early  winter  frosts  are  also  hurtful  to  plants  which  have  suc- 
julent  shoots  not  sufficiently  matured  to  withstand  the  low  tempera- 
-ure.  This  is  especially  noticeable  on  young  orange  and  lemon  trees 
vhich  have  been  subjected  to  constant  culture  or  to  recent  applica- 
ions  of  fertilizers,  causing  a  stimulation  to  late  growths.  Trees  of 
my  age,  if  so  treated,  will  be  liable  to  injury  from  slight  frost,  but 
vhen  the  shoots  of  the  previous  season  on  old  trees  are  well  matured 
;hey  are  not  sensibly  hurt  by  frosts  severe  enough  to  in^'ure  their 
natured  fruits;  but  young  trees  are  more  susceptible  in  this  respect, 
;o  that  the  management  of  youn^  orange  groves  requires  a  greater 
legree  of  discriminate  care  and  consideration  than  is  necessary  with 
rees  of  deciduous  habits. 

Orange  groves  located  in  the  neighborhood  of  Indian  River  have 
ong  been  noted  for  their  superior  productions,  and  packages  of 
►ranges  marked  **  Indian  River"  command  a  higher  price  than  those 
rom  other  sections  of  the  State.  Inquiries  have  frequently  been 
Qade  with  a  view  of  ascertaining  the  cause  of  the  reputed  superior 
ualities  of  these  fruits,  but  answers  to  these  inquiries  have  not  been 
xplicit  or  satisfactory.  A  recent  visit  in  that  section  of  the  State, 
nd  a  studied  inspection  of  the  soil,  culture,  and  general  condition  of 
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orange  trees  in  places  where  the  products  were  typical  of  the  best 
results  of  the  region,  resulted  in  the  conviction  that  the  superioritv 
of  the  fruit  was,  primarily,  owing  to  the  sheltered  and  shaded  posi- 
tion of  the  trees.  The  soil  in  which  they  are  growing  does  not  differ 
CTeatly  from  that  in  many  parts  of  the  State,  although  it  contains  a 
larger  proportion  of  organic  matter  than  can  be  found  in  numerous 
locations  where  orange  trees  are  planted,  but  even  when  this  defi- 
ciency is  supplied  on  lands  openly  exposed  to  sun  and  winds,  the 
products  will  not  generally  compare  favorably  with  those  from  shel- 
tered groves;  so  that  the  conclusion  seems  clear  that  the  superior 
quality  of  the  fruit  is  owing  to  the  fact  that  the  trees  producing  are 
afforded  an  ample  degree  of  shade  and  protection.  It  may  further 
be  presumed  that,  in  any  part  of  the  orange  belt  or  climate  where 
the  trees  are  similarly  sheltered,  fruits  may  be  produced  equally  good 
in  every  particular. 

In  passing  through  the  country  the  effects  of  shelter,  especially  on 
young  trees,  is  everywhere  apparent.  It  might  truthfully  be  stated 
that  the  best  looking  young  groves  are  those  which  are  best  pro- 
tected. 

As  the  trees  increase  in  height  and  expanse,  thev  will,  in  a  certain 
degree,  shelter  each  other,  and  so  far  as  they  shade  the  ground  and 
break  the  force  of  drying  winds  so  far  will  evaporation  of  moisture 
be  reduced;  but  a  recognition  of  all  the  facts  pertaining  to  the  growth 
of  the  orange  would  tend  to  the  conclusion  that  the  trees  would  be 
benefited  by  being  well  sheltered,  if  not  also  partially  shaded,  no 
matter  what  their  age  may  be. 

What  might  well  be  termed  conclusive  evidence  on  this  point  is 
aflforded  by  the  localities  in  which  the  sour  or  bitter  orange  nas  be- 
come naturalized.  This  plant  asserts  itself  as  an  example  of  the 
"  survival  of  the  fittest "  of  the  Citrus  family  in  this  State,  under 
strictly  natural  conditions  of  propagation  and  growth. 

There  are,  throughout  parts  of  Florida,  extensive  tracts  of  rather 
low  lands,  where  the  palmetto  abounds  and  flourishes,  interspersed 
with  a  variety  of  oaks  and  undergrowths.  Here  also  is  found  the  so- 
called  wild  or  sour  orange,  luxuriating  in  and  forming  a  part  of 
the  dense  thickets,  nourished  by  a  soil  rich  in  organic  matter,  and 
sometimes  growing  in  places  where  their  roots  are  covered  with  water 
for  weeks  at  a  time. 

Some  of  the  most  valuable  orange  groves  in  the  State  have  been 
formed  b v  a  partial  clearing  out  of  these  thickets,  removing  the  tojw 
of  the  wild  orange  trees,  and  budding  the  plants  with  the  oeet  vari- 
eties of  sweet  oranges.  Looking  into  these  semi-naturalized  groves 
we  observe  an  indiscriminate  assemblage  of  orange  trees  and  tall 
palmettos,  the  latter  tewering  above  the  former,  which  give  evidence 
by  the  vivid  color  of  their  leaVes  and  the  brightness  of  their  fruits 
that  they  enjoy  the  shade  and  protection  thus  afforded  them.  The 
fruit  from  these  groves  is  notea  for  fine  appearance  and  quality,  and 
if  intermixed  with  '*  Indian  River"  oranges,  the  task  of  separating 
them  would  be  difficult,  if  not  impracticanle. 

The  comparative  freedom  from  rust  on  the  fruit  produced  in  groves 
where  the  trees  are  afforded  protection  is  worthy  of  special  notice. 
It  is  attributed  to  the  ravages  of  a  minute  insect,  but  I  find  that 
many  persons  are  undecided  as  to  whether  the  insect  is  a  cause  or 
only  a  consequence  of  a  diseased  condition  which  has  beeii  produced 
by  other  influences. 

If  we  now  direct  out  ^bU^utloii  to  thousands  c'  acres  of  young 
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orange  groves  which  may  be  found  throughout  the  State,  planted  in 
sandy  soils  on  high  pine  lands,  and  contrast  their  condition  and  ap- 
pearance with  those  which  have  been  described,  the  difference  wul 
De  found  as  striking  as  it  is  apparent  even  to  the  casual  observer. 

In  the  preparation  for  planting  an  orange  grove  on  pine  lands  the 
first  process  is  that  of  removing  all  the  forest  trees,  taking  them  up 
by  the  roots,  and  cleaning  up  the  land  so  that  it  can  be  broken  up 
with  the  plow.  After  thorough  preparation  by  plow  and  harrow 
the  soil  is  ready  for  the  orange  trees,  which  are  carefully  set  out. 
Without  shade,  shelter,  or  any  kind  of  protection  from  the  scorch- 
ing sun  and  the  arid  breezes  the  young  trees  are  subjected  to  great 
vicissitudes.  When  rains  are  frequent  vegetation  proceeds  rapidly; 
a  week  or  two  of  dry  weather  intervenes  and  active  growth  receives 
a  check  for  a  time;  the  foliage  of  the  young  tree  loses  its  vivid  color, 
and  this  is  considered  as  indicating  the  need  of  a  manurial  dressing; 
fertilizers  of  some  kind  are  applied,  rains  follow,  and  growth  again 

f)roceeds  satisfactorily  so  long  as  sufficient  moisture  is  present  in  the 
ight  sandy  soil. 

This  somewhat  erratic  condition  prevails  in  a  more  or  less  decided 
manner  during  the  active  growing  period  of  the  year,  and  may  ex- 
tend into  the  early  winter  with  but  a  slight  lowering  of  the  general 
summer  temperature,  until  a  sudden  depression  is  experienced,  and 
the  thermometer  inaicates  that  the  freezing-point  is  reached.  The 
temperature  again  rapidly  rises,  and  the  scorching  rays  of  the  sun, 
pouring  through  a  cloudless  sky,  produce  disastrous  effects  upon  the 
frost-bitten  tender  shoots  and  leaves. 

When  young  trees  have  been  subjected  to  such  casualties  it  is  a 
difficult  matter  to  prognosticate  the  extent  of  the  injuries  they  have 
received;  much  depends  upon  the  condition  of  the  individual  plant; 
but  in  ajgeneral  way  those  which  have  shown  the  greatest  luxuriance 
will  suffer  most.  Of  course  injuries  from  frost  depend  upon  its 
severity.  Six  to  eight  degrees  of  frost  may  prove  fatal,  even  although 
the  plants  may  linger  between  life  and  death  for  a  year  or  two.  If  the 
sap  of  the  plant  becomes  contaminated  from  that  of  the  frozen  shoots 
or  branches,  an  early  death  is  quite  certain. 

A  simple  precaution,  and  one  that  may  be  looked  upon  as  an  effect- 
ual preventive  from  further  injury  to  the  frost-bitten  plant,  is  to 
remove  the  injured  twigs  as  promptly  as  practicable.  The  longer  this 
is  delayed  the  deeper  seated  the  miury  becomes.  The  diseased  por- 
tion will  exhibit  a  discoloration  in  the  wood,  and  all  such  parts  should 
be  removed. 

The  following  extract  from  a  recent  publication  was  communicated 
by  a  well-known  horticulturist  and  successful  orange-grower,  and  is 
worthy  of  the  serious  consideration  of  every  person  contemplating 
the  establishment  of  an  orange  grove  on  forest  lands: 

I  wish  to  say  a  word  about  the  plan  of  deadening  the  timber  instead  of  making  a 
naked  clearing,  which  is  often  referred  to  ^as  a  **  shiftless  cracker  way."  I  came 
to  Florida  many  years  ago  with  these  same  prejudices  very  strong  against  the 
**  shiftless  cracker  deadening.  I  cleared  off  every  tree  and  stump  and  planted  to 
oranges  and  lemons  25  acres  of  heavy  pine  timber.  I  think  I  have  learned  some- 
thing by  experience,  and  I  can  now  see  that  the  ** crackers"  were  right  and  I  was 
wrong. 

A  deadening  is  vastly  superior  to  a  naked  clearing  in  economy  and  favorable  con- 
ditions for  the  growth  and  health  of  the  newly  set  grove. 

As  sOon  as  the  timber  is  deadened  it  ceases  to  make  damaging  drafts  on  the 
soil,  and  it  makes  a  semi-shade  on  the  ground  very  grateful  to  the  young  tree  in  its 
new  quarters.  It  also  breaks  the  sweep  of  the  wind,  and  thus  decreases  the  evapo- 
U  AG— '86 
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ration  from  the  tree  and  the  eofl  in  which  it  is  placed.  After  a  while  the  leaTes  be- 
gin to  come  down  and  cover  the  ground  with  a  thin  mulch,  retaining  moisture  koA. 
protecting  the  soil  from  the  blazing  rays  of  the  sun.  A  year  or  more  later  the  smaller 
twigs  and  fragments  of  bark  are  added  to  the  leaves,  and  when  the  ^ound  is  plowed 
a  most  Taluable  dressing  of  v^etable  matter  is  incorporated  in  a  soil  whose  greatest 
want  is  humus.  At  the  end  of  three  years  your  grove  is  well  established  and  Uie 
decaying  timber  begins  to  be  dangerous.  Then  chop  it  down.  All  the  branches 
and  much  of  the  bark  will  break  into  fragments  so  small  the  plow  will  dispose  of 
them.  Cut  up  the  bodies  in  some  ten-feet  lengths  and  pile  them  in  the  checks  mid 
way  between  the  rows.  In  three  years  more  the  sap  wood  and  a  lar^  part  of  the 
hearts  will  be  thoroughly  rotted  and  can  be  spread  and  plowed  in  like  a  manure 
pHe.  Those  hearts  that  remain  sound  are  valuable  for  posts,  r^ls,  and  fueL  The 
cost  of  clearing  a  lot  after  it  has  been  dead  three  years  is  about  two-fifths  of  the  cost 
of  clearing  green  timber.  In  fact,  the  interest  for  three  years  on  the  cost  of  clear- 
ing green  timber  will  nearly  clear  the  deadening. 

But,  after  all,  the  great  gain  is  in  the  superior  vigor  of  the  young  grove  the  fir«t 
few  years  and  the  great  improvement  to  the  soil  by  the  shade  and  luided  humus. 

There  are  many  hundreds  of  acres  of  young  orange  groves  which 
would  be  greatly  assisted  bv  the  introduction  among  tnem  of  some 
kind  of  tree  for  shelter.  Additional  trees  would  involve  additional 
expenses  for  manure;  the  trees  should  therefore  be  of  such  kinds  as 
would  aflford  some  remunerative  crop.  Peach  trees  and  Japan  per- 
simmon trees  ii^iffht  be  tried,  although  an  everCTeen  tree  would  be 
more  valuable.  Tne  Loquat ^  known  in  many  localities  as  Japan  plum, 
having  heavy  evergreen  foliage,  would  aflford  eflFective  protection;  it 
is  also  much  nardier  than  the  orange.  Perhaps  the  olive  tree  might  be 
profitably  employed.  Of  course  any  trees  used  for  this  purpose  woidd 
be  removed  when  their  presence  was  no  longer  reauired. 

Planting  a  grove. — There  are  numerous  metnods  in  vogue  for 
establishing  an  orange  grove.  That  most  widely  adopted,  according  to 
my  observation,  is  to  set  out  trees  three  or  four  years  from  the  s^d. 

These  are  produced  from  seeds  which  have  been  saved  from  good  . 
kinds,  so  that,  in  the  event  of  the  trees  not  being  budded,  they  will 
produce  fruit  of  at  least  average  merit.  It  is  well  ascertained  that 
the  orange  reproduces  its  kind  more  closely  than  does  any  other  class 
of  long-cultivated  fruits;  but  there  is  still  much  difference  in  the  qual- 
ities of  oranges  from  groves  where  the  trees  have  not  been  buoded, 
a  fact  which  purchasers  of  these  fruits  soon  discover.  It  is  ques- 
tionable if  this  method  is  the  best  that  can  be  followed  for  either  of 
the  two  puri)oses  in  view;  that  is,  whether  these  trees  are  the  best  for 
buddiuff,  and,  again,  whether  it  is  advisable  to  trust  to  seedling  trees 
for  the  best  marketable  products. 

Trees  of  the  ages  mentioned  are  too  old  to  be  set  out  for  budding. 
After  being  set  out  ihey  are  usually  allowed  to  establish  themselves 
for  some  time  before  being  budded.  By  that  time  they  have  made  a 
well-developed  top  of  small  branches,  all  in  a  healthy  and  vigorous 
condition. 

The  trees  are  budded  in  their  main  stems  at  points  varying  in  their 
distances  from  the  OTound,  and  seemingly  as  found  most  convenient 
to  the  operator,  ana  after  the  bud  has  well  started  the  entire  top  of 
the  stock  is  removed.  This  is  a  severe  check  to  root  extension.  The 
plant  will  make  eflforts  to  restore  the  former  balance  which  existed 
between  the  roots  and  the  leaves  by  throwing  out  young  shoots  or 
suckers,  which,  right  or  wrong,  are  promptly  removed,  thus  throw- 
ing the  whole  force  of  the  plant  into  the  growth  of  one  shoot,  which 
progresses  rapidly,  producing  large  leaves  and  a  bulky  succulent 
shoot;  a  condition  which  maintains  until  its  growth  is  suddenly  ar- 
rested by  cold  nights,  and  if  frosts  occur  the  results  are  disastrous. 
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There  are  thousands  of  orange  trees  in  Florida,  to  my  personal 
owledge,  which  are  in  stunted,  scrubby  condition  from  causes  such 
those  outlined  above,  and  which  should,  as  a  matter  of  pure  econ- 
y,  be  removed  at  once,  and  their  places  supplied  by  a  better  class 
plants. 

The  best  class  of  trees  are  those  which  are  produced  by  budding 
ilthy  stocks  not  more  than  two  years  from  seed,  and  when  the 
ds  have  made  a  growth  in  the  nursery  the  trees  will  be  in  good 
idition  for  permanent  planting.  In  some  countries  the  orange  is 
inly  propagated  by  rafting ;  in  Florida  it  may  be  said  that  Buli- 
ig  is  the  omy  method  practiced. 

fiiih  regard  to  the  relative  merits  of  the  sweet  and  the  sour  orange 
stocks  opinions  are  varied.  The  sour  stock  is  regarded  as  being 
•re  hardy  under  low  temperatures,  and  as  withstanding  greater 
remes  in  respect  to  wetne^  or  dryness  of  soil.  .  The  opinion  which 
lometimes  mooted,  that  the  sour  stock  impairs  the  sweet  flavor  of 
I  fruit,  does  not  seem  to  be  of  much  importance,  since  it  is  well 
)wn  that  some  of  the  best  fruits  are  produced  on  these  stocks, 
ne  growers  expressed  an  indifference  as  to  the  kind  of  stock  they 
d  for  budding  upon,  but  the  preponderance  of  answers  in  reply 
interrogatories  on  this  point  was  in  favor  of  the  sour  stock, 
forthem  orchardists  find  it  to  their  advantage  to  procure  their 
ing  fruit  trees  from  reliable  nurserymen  whose  business  it  is  to 
•pagate  and  supply  such  trees,  healthy  as  to  vitality  and  authentic 

0  name  and  character.  Promotors  of  orange  ^oves  will  ultimately 
m  that  it  will  prove  most  economical  and  in  every  way  to  their 
''antage  to  procure  their  young  trees  from  similar  sources. 

Lb  to  trusting  to  seedling  trees  for  the  best  marketable  products, 
3  found  that  opinions  do  not  vary  so  much  on  this  point  as  they 
some  years  ago.  Consumers  are  learning  thQ,t  there  are  differ- 
es  in  oranges  as  there  are  in  apples,  pears,  and  other  fruits,  and 
pments  of  choice  named  kinds  will  take  precedence  over  those 
ich  contain  fruits  of  various  merits  as  gathered  indiscriminately 
m  groves  of  seedling  trees  and  whose  uniformity  cannot  be  guar- 
eea. 

THE  PINEAPPLE. 

lie  pineapple  cannot  be  considered  as  a  perf ectlv  safe  field  crop  in 
►rida  nortii  of  the  twenty-eighth  degree  of  latitude.     Its  oultiva- 

1  is  sometimes  attempted  a  full  degree  north  of  this  limit  with 
iter  protection,  and  unless  the  thermometer  sinks  below  30°  they 
1  pass  through  the  winter  unhurt.  Being  allowed  ample  s^ace  and 
bIj  manured  the  plants  attain  latrgo  size,  and  produce  fruits  from 
)  9  pounds  in  weight,  varying  according  to  the  variety, 
^ineapples  are  commonly  protected  by  erecting  a  horizontal  plat- 
m  of  small  poles  or  laths,  supported  by  posts,  and  elevated  nigh 
•ugh  so  as  not  to  interfere  with  the  upward  growth  of  the  plants. 
is  platform  is  closely  covered  with  palm  leaves  during  winter,  and 
tns  a  good  protection  against  light  frosts.  A  slight  shade  is  al- 
ed  during  summer.  This,  it  is  claimed,  enhances  tne  value  of  the 
it,  causing  it  to  be  more  tender  and  juicy  than  it  would  be  if  ex- 
ed  to  the  mil  force  of  the  sun  throughout  the  summer.  The  plants 
usually  grown  in  beds  8  or  10  feet  in  width;  the  covering  is  thus 
ily  applied. 

'orth  of  the  latitude  mentioned  pineapple  productioTLYti^jEiRi  ^'^^^'^ 
i  does  not  appear  promising,  unless  in  ©xceiplioiiaM'^  l^,NQrt<^^^%R.^^ 
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and  under  the  best  conditions  of  culture.  In  the  plantations  visited, 
on  an  island  near  the  southern  junction  of  the  Indian  and  Banana 
Rivers,  the  plants  appeared  to  be  set  about  18  inches  apart,  in  masses, 
thus  preventing  effective  cultivation.  The  brown  and  bleached 
aspect  of  the  leaves  indicated  injury  from  cold  weather.  The  fruits 
are  mostly  small,  and  having  to  enter  markets  in  competition  with 
ifruits  of  the  same  kind  imported  from  the  West  Indies,  which  some- 
times sell  at  prices  not  much  above  those  given  for  the  best  oranges, 
the  profits  are  not  encouraging. 

W  hen  the  plants  are  allowed  space  for  full  development,  and  due 
attention  given  to  the  slight  protection  necessary  during  winter,  fruits 
weighing  from  6  to  10  pounds  are  produced,  and  these  command  remu- 
nerative prices. 

THE  JAPAN  PERSIMMON. 


In  the  spring  of  1863  the  Department  received  its  first  importation 
of  seeds  of  persimmons  from  Japan  through  the  agency  of  the  United 
States  legation  in  that  country.  With  the  view  of  testmg  their  adapt- 
ability to  our  climate,  these  were  sown  in  the  open  ground  in  drills, 
fiimilar  to  sowing  peas.  They  vegetated  freely,  and  the  plants  at- 
tained an  average  size  of  1  foot  in  height  the  fir&t  year,  many  of  them 
reaching  over  18  inches.  They  were  slightly  protected  by  covering 
the  soil  with  leaves  and  strawy  manure  dunnjg  winter.  It  was  oh- 
served  that  .the  plants  varied  in  their  capacity  to  resist  cold,  the 
severest  temperature  of  the  season  being  4  above  zero.  As  growth 
advanced  it  was  found  that  a  small  percentage  of  the  plants  were  un- 
injured; the  majority  were  killed  to  the  surface  of  the  ground,  and  all 
otners  completely  destroyed.  Subsequent  importations  of  seed,  when 
planted  and  grown  under  similar  conditions,  showed  similar  results,. 
thus  indicating  that  varieties  differ  in  their  ability  to  resist  cold. 

Some  years  after  the  first  importation  of  seed  it  was  learned  that 

gaf  ted  plants  of  the  best-selected  varieties  could  be  obtained  in  Japan 
:)m  reliable  sources.  A  small  invoice  of  these  was  secured,  and  a 
number  of  the  plants  set  out  in  a  sheltered  spot,  with  results  similar 
to  those  experienced  with  the  plants  raised  from  seed.  Some  reached 
a  fruiting  condition,  although  more  or  less  iniured  during  winter. 
Finally,  during  a  winter  of  unusual  severitv  nere,  when  the  ther- 
mometer indicated  15°  below  zero,  they  were  all  killed  by  the  extreme 
cold. 

The  first  effort  toward  propagation  was  in  attempting  to  bud  these 
foreign  kinds  [Diospyros  Kaki)  in  stocks  of  the  native  persimmon 
{Diospyros  Vtrgimana).  This  was  not  successful.  Grafting  was 
then  resorted  to.  Young  stocks  of  the  native  persimmon  were  grafted 
near  the  ground  with  success.  The  plants  progressed  f avorablv,  but 
they  were  destroyed  by  the  severe  freeze  mentioned  above.  Only  the 
native  stock  remained  alive,  the  graft  having  been  killed  to  the  point 
of  junction. 

These  experiences  naturally  led  to  the  conviction  that  the  Japan 
persimmon  would  not  be  a  reliable  crop  in  this  district. 

So  many  plants  from  Japan  proving  hardy  enough  to  withstand 
the  colds  of  northern  climates,  it  was  hoped  the  persimmon  of  that 
country  would  flourish  wherever  our  native  persimmon  existed.  The 
Department,  however,  carefully  refrained  irom  recommending  the 
introduction  of  the  best-selected  varieties  in  northern  climates;  its 
experience  with.  "pVaait^  taSa^^  ttom  sQeds  suggested  caution  in  this 
respect. 
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The  Japan  persimmon  may  be  considered  as  safe  wherever  the  ther- 
mometer does  not  indicate  a  lower  temperature  than  12*^  above  zero. 
Abont  Norfolk,  Va.,  and  southward  along  the  coast,  it  flourishes  and 
produces  abundantly.  In  the  Southern  States  it  does  well  everywhere 
and  is  rapidly  gaininff  prominence.  Its  introduction  as  a  profitable 
plant  is  extending  tnroughout  Florida,  as  well  as  in  other  of  the 
Southern  States,  where  it  promises  to  be  a  fruit  of  some  commercial 
importance  in  the  near  future. 

The  nomenclature  of  the  imported  varieties  is,  at  the  present  time, 
quite  confused.  The  same  varieties  have,  from  time  to  time,  been 
received  under  different  names,  and  some  time  must  elapse  before 
these  mistakes  can  be  corrected  and  the  various  synonyms  properly 
located. 

No.  41i  of  the  United  States  Constilar  Reports  contains  extensive 
remarks  on  fruit  ctilture  in  the  several  countries.  In  connection  with 
the  foregoing  notes  on  orange  groves  I  submit  the  following  extracts 
on  orange  and  lemon  culture,  taken  from  the  above  oflBcial  corre- 
spondence, as  giving  a  brief  exposition  of  the  condition  of  this  industry 
in  4>reign  countries,  and  perhaps  affording  useftil  hints,  which  may 
be  of  service  to  those  seekmg  information  on  the  subject: 

LEWIS  BICHMOND,  CONSUL-GENEBAL,  SOME. 

Limes, — The  varieties  of  the  lime  are  the  Jewish  lime,  which  bears  a  small  conical 
fruit;  the  Genoese  lime,  bearing  a  larse  fruit,  and  cultivated  along  the  Ligurian 
coast;  the  Salo  lime,  cultivated  at  Um,  at  P%li>  and  at  Finale  Ligure;  the  Floren- 
tine, a  h^rbrid  of  lime  and  lemon,  cultivated  in  Tusouiy  and  liguxia;  and  the  Monster 
lime,  which  is  only  slightly  cultivated. 

Lemons, — The  varieties  of  the  lemon  are  the  Genoese,  whose  fruit  will  stand  the 
longest  transportation;  the  Qarden  lemon,  which  can  be  forced,  bearing  a  hardy  and 
durable  fruit;  the  Bergamot,  a  small  round  fruit,  with  a  smooth  thin  rind,  having 
the  cells  containing  the  essence  of  bergamot  (this  variety  is  cultivated  at  I^ggio,  in 
Calabria,  and  in  Sicily);  the  NeapoliSin,  a  small  greenish  fruit,  very  rich  in  juice; 
the  Mela-Rosa,  a  small  fruit,  showing  on  the  rind  the  lines  marking  the  divisions  of 
the  lemon;  and  the  Paradise  lemon,  whose  fruit  is  very  large  and  much  used  in  con- 
fectionery.   This  latter  is  cultivated  in  the  gardens  of  Ghanoa. 

Oranges, — The  strong  or  sour  oranc^,  Melangola  {Citrus  Bigaradia  vulgaris),  re- 
sents many  varieties.  The  fruit  called  Adam's  Apple  belongs  to  this  class,  llie 
principal  varieties  of  the  sweet  orange  are  the  red- juiced  orange,  the  double-flowered, 
and  the  variegated.  The  culture  of  the  Mandarin  is  spreading  rapidly  in  Sicily  and 
on  the  Peninsula. 

Planting  and  cultivation, — The  trees  are  planted  on  the  seashore,  in  valleys,  on 
plains,  and  on  hillsides.  The  best  results  are  obtahied  in  those  lands  lying  near  the 
shore.  Trees  are  grown  even  upon  the  sands  deposited  by  the  waves.  They  are  pro- 
tected from  the  cold  sea-breezes  by  close  hedges,  walls,  or  netted  trellises  of  cane,  or 
by  a  thick  growth  of  trees,  especially  poplars.  Generally  speaking,  irrigation  is  in- 
dispensable for  obtaining  an  abundant  yield  of  fruit.  Water  is  provid^  in  various 
w^avs — by  damming  up  spring,  digging  wells,  making  reservoirs,  and  by  artesian 
w^ells.  The  water  from  wells  is  tempered  by  exposure  to  the  air  before  using  it  for 
irrigation.  OUves  are  frequently  grown  together  with  oranges  and  lemons,  and  are 
userul  to  these  latter  by  reason  of  the  shsSe  horded  and  the  resulting  increased 
dampness  of  the  grounds. 

During  the  six  or  eight  years  succeeding  the  planting  an  orange  and  lemon  orchard 
tlie  ground  can  be  used  for  growing  vegetables,  as  the  consequent  manuring  and 
watering  favors  the  growth  of  the  trees. 

JAMES  FLETCHER,  CONSUL,  GENOA,  ITALY. 

Oranges, — ^The  varieties  of  oranges  generally  cultivated  in  this  province  are  the 
Mandarin,  the  Melangola  of  China,  and  the  common  Sweet. 

Citrons, — Two  kinds  of  citrons  are  cultivated:  The  JRugosa,  having  wrinkled  fruit, 
very  good  for  preserving,  and  the  Cedrato,  a  very  precious  and  aromatic  fruit,  lUso 
good  candied. 

Xiemoiw.— The  best  are  the  Tenno,  a  lemon  of  gentle  rind,  troit  rioh  in  eold^bot 
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With  regard  to  culture,  as  eoon  as  the  trees  are  bare  of  fruit  the  pnmer  com- 
mences his  work.  All  dead  branches  are  cut  out,  as  also  are  all  rickety  shoots  and 
the  crooked  branches  which  cross  one  another.  After  the  pruning  is  finished  the 
surface  of  the  soil  is  manured  and  cultivated  and  the  ground  irrigated.  The  soil 
between  the  trees  is  plowed  slightly  twice  during  sununer,  but  not  after  the  month 
of  October,  when  the  fruit  begms  to  turn  yellow.  If  the  weather  be  cold  the  grove 
is  irrigated,  and  thus  the  trees  suffer  less.  As  to  irrigation  in  general,  it  is  the  ex- 
perience of  cultivators  about  Valencia  that  the  groves  may  y&sa  from  four  to  five 
weeks  during  the  summer  season  without  being  irri^ted.  In  the  winter  the  gnxmd 
can  be  well  left  for  eight  or  nine  weeks  without  irrigating. 

Among  the  diseases  of  the  orange  tree  the  Mai  de  Chma  is  the  most  to  be  feared. 
This  disease  consi^  cf  a  gummy  oozing,  generally  occurring  either  in  the  springer 
in  the  autumn.  It  attacu  either  the  trunk  of  the  tree  just  above  the  surface  of  the 
soil,  or  else  the  roots  themselves.  This  disease  commences  to  show  itself  by  some 
drops  of  gum  appearing  on  the  trunk,  which  still  appears  sound;  but  this  spiiling 
continues  increasmg,  the  bark  is  perforated,  and  the  now  of  gum  augments,  being 
fluid,  turbid,  and  grayish  in  color;  the  bark  then  raises,  drying  or  rotting  on  the 
roo1»,  and  the  plant,  which  commences  turning  yellow,  weakens  and  dies. 

Recent  studies  of  this  disease  have  proved  that  its  existence  is  to  be  attributed  to 
a  microscopic  fungus  belonging  to  the  group  of  spheroids.  The  best  remedy  for  it 
is  sulphurous  acid,  mixing  15  milkB  of  the  acid,  concentrated  at  66*  Baiune,  with 
100  liters  of  water. 

ERNBST  L.  OPPEKHEDf ,  CONSX7L,  CADIZ,  SPAIN. 

The  orange  tree,  when  raised  from  a  cutting  (which  is  the  most  usual  mode),  comes 
into  bearing  five  jrears  after  planting,  though  the  acme  of  productivity  is  not  reached 
with  most  varieties  before  some  ten  or  twSve  years  more.  How  long  thev  remain 
fruitful  is  an  undetermined  Question;  that  is  to  say,  when  the  trees  are  in  favorable 
environment  and  well  cared  for.  There  are  in  the  garden  of  the  Alcazar,  at  Seville, 
several  oranee  trees  yet  in  bearing  to  which  very  old  age  is  attributed,  one  beins 
said  to  have  been  planted  at  the  time  of  Kin^  Pedro  I,  about  1850  to  18i66;  sevenl 
others  dating  from  the  time  of  Charles  I  are  in  a  better  state  still.  The  age  ascribed 
to  them  is  about  three  hundred  and  forty  years. 

Propagation  and  cultivation, — The  trees  are  occasionally  raised  from  seed,  bat 
this  mooe,  although  practiced  by  careful  powers,  is  not  generally  resorted  to  in  this 
district  on  account  of  the  longer  time  reqmred  in  bringing  the  orchards  into  bearinx. 
In  Seville  and  adjacent  provinces  the  seed  of  the  sour  orange  is  preferred  to  all 
others,  as  it  appears  to  develop  more  rapidly;  the  trees  thus  raised  are  used  for 
stocks  upon  which  selected  varieties  are  grafted. 

The  general  mode  of  propagation  is  hj  cuttings.  Large  fine  twigs  of  the  previous 
summer's  growth  are  planted,  either  in  November  or  in  February.  In  Western  Anda- 
lusia the  cutting  is  originally  chosen  from  the  variety  which  it  is  desired  to  repro- 
duce, and  of  course  no  grafting  is  necessary.  In  Vsdencia,  however,  and  adjaoait 
districts  the  cuttings  are  taken  from  kinds  which  are  considered  best  for  stocks, 
and  these  are  grafted  or  budded  with  the  be»st-selected  varieties. 

The  orange  tree,  which  in  the  interior  of  Andalusia  is  hardly  found  beyond  lat- 
itude 37**  80  ,  thrives  on  the  Mediterranean  coast  of  Spain  up  to  42**.  This  is  ex- 
plained by  the  well-known  moderating  influence  which  the  vicinity  of  large  bodies 
of  water  has  upon  the  climate.  It  is  generally  admitted  that  orange  culture  cannot 
well  be  carried  on  where  the  mean  winter  temperature  is  much  below  9*  to  10"  C, 
or  where  a  fall  below  —4"  C.  is  experienced.  There  are  some  very  fine  prolific 
orchards  in  the  rear  of  Tarifa,  on  the  Straits  of  Gibraltar,  as  weU  as  on  the  delta  and 
the  lower  reaches  of  the  Guadalquivir.  On  hillsides  or  uplands  the  trees  thrive 
well,  provided  the  altitude  is  not  such  as  to  act  virtually  in  the  sense  of  latitude.  It 
is  also  considered  desirable  to  have  the  trees  sheltered  from  very  strong  vmids  from 
any  (quarter.  Very  steep  hillsides  are  an  undesirable  location  on  account  of  the  m- 
sumcient  retention  of  moisture;  very  low  grounds  are  open  to  tlie  contrary  objection, 
and  though  large  yields  are  frequently  made  in  such  localities,  the  trees  are  apt  to 
suffer  in  wet  seasons,  and  drainage  is  usually  imperative. 

Orange  groves  in  Western  Anoalusia  require  irrigation  during  the  hot  season  at 
intervals  varying  from  ten  to  fifteen  days,  according  to  the  greater  or  lesser  porosity 
of  the  soil.  The  first  irrigation  commonly  takes  place  after  the  dropping  of  the 
blossoms,  though  many  practical  growers  recommend  that  it  be  not  be^un  before 
July,  alleging  tnat  irrigation  before  that  period  is  generally  hurtful.  Irrigation  is 
to  be  discontmued  in  October. 

March  is  the  month  'w\ie»Ti  plowing  is  first  done  in  the  orchards,  at  which  time 
the  iirigating  dit6b«i  ttc^T«itoradkitt Twosssv^ii*  ^^^b^M^KsiA'^V^win^  takes plaoeat 
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the  end  of  May.  In  Aug^ust  the  soil  should  he  hoed  thoroughly;  this  process  to  be 
repeated  in  Sej)tember  or  October.  The  best  CTOwers  affect  the  use  of  the  harrow 
after  each  plowing,  as  it  leaves  the  soil  in  a  mellower  condition,  breaks  up  the  clods, 
and  destroys  the  weeds. 

The  raising  of  successive  orange  crops  year  after  year  must  necessarily  end  in 
withdrawing  from  the  soil  all  available  material  for  such  culture;  hence  the  atten- 
tion of  agronomists  has  long  bean  devoted  to  devising  means  for  ascertaining  the 
exact  nature  of  the  constituents  withdrawn,  as  well  as  the  best  mode  of  resupplying 
the  soil  with  such  constituents  or  their  equivalents  in  an  assimilable  form.  The 
following  analysis,  taken  from  a  recent  treatise  by  the  well-known  Spanish  agron- 
omist, E^n  Luis  Maria  Utor,  show  what  these  constituents  are  and  their  relative 
quantitative  proportions.  The  ashes  of  the  fruit  of  the  orange  tree  show  the  follow- 
ing constituents:  Potash,  20.15;  soda,  10.22;  lime,  30.12;  magnesia,  9.02;  phosphoric 
acid,  20.04;  sulphuric  acid,  1.08;  silicious  acid,  4.50;  oxide  of  iron,  4.25;  residue  un- 
accounted for,  0.62. 

The  ashes  of  the  trunk,  branches,  and  leaves  of  the  orange<tree  show  the  following 
constituents:  Potash,  14.15;  soda,  16.67;  lime,  31.57;  magnesia,  10.64;  phosphoric 
acid,  18.82;  sulphuric  acid  4^89*  silicious  acid,  2.82;  iron  and  unaccounted  residue, 
0.44. 

The  yield  of  orange  trees,  admitting  all  other  conditions  to  be  equal,  must  neces- 
sarily vary  according  to  age  and  kind.  In  Castellon  the  product  is  stated  at  from  400 
to  500  oranges  per  tree  at  ten  years  old,  but  full  productivity  is  not  reached  before 
sixteen  to  twenty  years.  Very  large  single  trees  give  occasionally  extraordinary 
yields.    There  are  in  the  province  of  Seville  two  colossal  trees,  known  as  **  Los  Mi- 

Seletes,"  of  which  each  has  been  known  to  yield  up  to  38,000  oranges  in  one  year, 
rge  and  robust  trees  fre(][uently  yield  from  2,000  to  5,000  each,  but,  on  a  large  scale, 
from  800  to  1,000  per  tree  is  all  that  can  be  assumed  as  a  fair  average  yield. 

H.  C.  MAB8T0N,  CONSUL,  MAULQA,  SPAIN. 

Oranges  and  lemdns, — ^The  trees  are  grafted  upon  stocks  raised  from  seed  from  the 
sour  orange.  In  the  orchards  they  are  planted  about  24  feet  apart.  The  orchards 
are  inland,  valley,  and  table-land,  and  some  upland;  vaUey  and  table-land  yield  the 
best  results.    The  neuest  orchards  to  the  sea-coast  are  from  4  to  5  miles  distant. 

Artificial  irrigation  is  commonly  practiced  and  various  methods  are  in  vog^e  for 
dis^bution  of  water.  The  ground  used  as  orange  and  lemon  orchards  is  alwavs 
cultivated  for  the  growth  of  garden  vegetables,  or  any  food  for  cattle  which  is  to  oe 
cut  green  once  or  twice  a  year. 

In  the  best  orange  orchards  an  average  crop  would  be  from  80,000  to  100,000  oranges 
i)er  acre  per  annum,  the  proceeds  of  which  would  amount  to,  in  the  orchard,  tropi 
IdOOto^O. 

8.  W.  DABNET,  CONSUL,  FATAL,  A20RES. 

Oranges  and  lemons. — The  lemon,  never  raised  in  large  quantities  in  the  Azores. 
has  become  quite  extinct  as  an  article  of  trade,  in  consequence  of  the  liability  to  dis- 
ease of  the  tree-roots. 

The  orange  of  the  Azores,  the  China  orange,  is  a  fine  fruit,  but  of  so  perishable  a 
nature  as  to  be  incapable  of  resisting  a  long  voyage. 

In  Fayal  and  Terceira  it  has  ceased  to  be  exported,  not  being  able  to  compete  in 
price  with  oranges  sent  from  other  coimtries  in  the  markets  of  England,  the  only 
markets  really  within  the  reach  of  so  delicate  a  fruit. 

At  the  island  of  St.  Michael,  which  has  always  been  immensely  in  advance  of  the 
others  in  point  of  (quantity  produced  and  exported,  the  trade,  although  yet  an  im- 
portant one,  has  diminished  very  seriously. 

The  varieties  preferred  are  the  Selecta  and  the  Navel.  They  are  grafted  upon 
stocks  raised  from  seed. 

The  orange  tree  at  St.  Michael  appears  to  be  subject  to  a  drying  up  of  the  branches 
vTithout  any  apparent  cause  and  without  the  presence  of  any  insect  or  fungus,  and 
no  remedy  has  yet  been  discovered  for  this  disease. 

It  is  customary  to^set  out  orange  trees  about  25  feet  apart.  The  best  orange  gar- 
dens are  some  2  miles  from  the  coast  line.  Tlie  spaces  between  the  trees  are  some- 
times filled  with  corn  and  vegetables,  but  the  more  sagacious  cultivators  abstain  from 
this.  Where  the  garden  is  devoted  exclusively  to  oranges  it  is  hoed  twice  a  year, 
but  as  a  rule  not  manured,  and  never  irrigated. 

The  Azorean  orange  has  been,  with  few  exceptions,  packed  in  com  husks,  it  being 
found  that,  liable  as  it  is  to  decay,  tlie  husks,  being  thicker  and  firmer  than  paper, 
protect  the  sound  ones  more  effectively  from  a  decayed  comrade* 
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The  soil  of  these  islands,  though  generally  thin,  is  fairly  productive  if  rain  does  not 
fail  too  much  during  the  summer  months;  and  it  is  observed  that  the  beet  oranges 
are  raised  on  rather  a  sandy  soil;  those  from  richer  ground  being  thicker  skinned  tuid 
deficient  in  flavor. 

The  climate  is  decidedly  a  damp  one,  but  equable  in  temperature.  The  mean  an- 
nual temperature,  deduced  from  three  daily  observations  or  a  Fahrenlieit  thermom- 
eter properly  placed  in  the  shade,  I  foimd  to  be  62",  the  maximum  observed  beuig 
80'  and  the  minimum  U\ 

O.  H.  HEAP,  OONSUL-OfiNfiRAIi,  OON8TAMTIKOPLE4 

Oranges  and  lemons. — The  orange  and  lemon  are  grafted  upon  seedling  stocks  of 
the  wild  oranee,  as  it  has  been  found  that  the  wild  tree  bears  the  cold  better.  The 
trees  are  usually  planted  about  18  feet  apart.  Orchards  and  orange  gardens  are  to 
be  found  thriving  in  almost  every  situation  for  the  cultivation  of  the  grape,  but  they 
give  the  best  results  when  situated  on  hillsides  or  gentle  slopes,  where,  together  with 
a  good  supply  of  moisture  underground,  they  are  exposed  to  a  gentle  heat  by  day, 
and  fresh  cool  breezes  by  night.  They  never  prove  successful  when  the  ground  is 
damp  for  long  in  the  summer  or  is  not  properly  drained.  Both  oranges  and  lemons 
thrive  on  a  rich  soil,  and  succeed  well  on  strong  clay  with  moderate  care  and  atten- 
tion. 

Although  it  is  not  the  beet  situation  for  them,  both  lemons  and  oranges  can  be 
grown  close  to  the  sea-coast;  they  flourish  almost  anywhere  as  long  as  their  roots  do 
not  come  in  contact  with  salt  water. 

There  is  a  system  of  irrigation  in  general  use.  When  the  trees  are  young  they  are 
generallj"  well  watered  by  hand  during  summer  if  rains  are  not  frequent. 

Oranges,  when  gathered  for  export,  should  not  be  quite  ripe.  Those  fully  formed 
and  with  the  color  just  turning  from  green  to  yellow  are  chosen.  They  are  wrapped 
in  fine  paper  or  in  the  husk  of  Indian  com.  A  ti*ee  20  feet  in  height  and  occupymg  a 
space  of  about  20  feet  in  diameter  will  frequently  yield  from  3,000  to  4,000  oranges 
annually*  Many  trees  live  from  one  hundred  to  one  hundred  and  fifty  years.  As 
lemons  are  more  profitable  to  grow  than  oranges,  on  account  of  their  keeping  qual- 
ities and  their  being  less  liable  to  ii^j}iry  during  voyages,  their  cultivation  is  pre- 
ferred in  many  parts  of  the  Levant.  The  lemons  are  gathered  green;  the  finest  are 
picked  out  and  packed  in  cases  containing  about  420  fruits;  also  in  boxes,  three  of 
which  are  equal  to  two  cases,  each  lemon  being  separately  wrapped  in  paper. 

The  little  island  of  Androe  produces  10,000,000  of  lemons  annually;  they  are  ex* 
ported  to  Constantinople,  the  ports  of  the  Black  Sea,  and  those  of  the  Danube,  real* 
udng  an  average  price  of  $4.80  to  $5.75  per  1,000.  A  similar  quantity  of  excellent 
quafity  is  enx>rtea  from  the  larger  island  of  Ohio,  where  they  are  gathered  in  May, 
and  a  second  crop  in  November  and  December. 

Great  numbers  of  sweet  lemons  are  grown  in  the  islands  of  the  Archipelago  and 
the  districts  around  Smyrna.  The  juice  of  these  is  sweet,  and  is  much  used  by  calico 
printers  in  patterns  with  dyes  containing  iron,  to  produce  greater  clecg^iess  in  the 
white  psrts. 

The  greater  part  of  the  oranges  are  grown  in  Gandia  and  in  Syria,  especially  in 
the  neighborhood  Cf  Jaffa.  In  Faros,  Mitylene,  Tenedos,  and  Samos  both  oranges 
and  lemons  are  largely  cultivated  for  exportation.  The  dried  and  candied  rind  of 
the  bitter  orange,  known  as  "  orange-peel,"  is  largely  used  in  flavoring  confectionery. 

M.  M.  rOTIION,  CONSULAB  AQENT,  inmLEinS. 

Every  variety  of  orange  and  lemon  tree  is  grown  here,  but  the  most  valuable  are 
the  Parakila  orange  trees,  so-called  from  the  village  Parakila,  and  the  Kau  orange 
trees,  so-called  from  their  blood-red  color.  The  Parakila  trees  produce  large  fruits; 
the  fruit  from  the  Kau  trees  is  very  sweet.  The  orange  and  lemon  trees  liere  are 
either  budded  or  grafted.  They  come  into  bearing  the  fourth  year  and  remain  fruit- 
ful for  fifty  years.  Orchards  are  found  in  every  place,  but  they  yield  best  results  on 
tho  sea-coast.  No  system  of  artificial  irrigation  is  practiced.  They  prune  here  at 
the  end  of  March,  with  very  great  attention,  and  they  give  to  the  tree  re^^ilar,  ele- 
gant, and  graceful  forms.  As  soon  as  tlie  pruning  is  finished  the  workmg  of  the 
soil  is  commenced,  and  thev  dig  the  soil  witn  a  spade  to  the  depth  of  25  to  30  milli- 
meters in  the  clear  spots,  but  only  2  or  3  inches  deep  in  the  vicinity  of  the  trees. 
Later,  two  or  three  baskets  of  manure  are  distributed  around  each  tree,  and  at  the 
end  of  May  the  groimd  is  irrigated  once  in  every  week  or  two  weeks,  according  to 
the  season,  the  poBition,  and  quahty  of  the  ground  in  summer.  Irrigation  is  sus- 
pended during  me  autumxi  ttndi^nixX^* 
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The  value  of  the  yield  per  acre  per  annum  in  the  best  oran^  orchards  is  about 
t®0,  and  the  princi|>al  portion  of  the  orange  and  lemon  product  is  for  home  consump- 
tion; the  export  is  insignificant. 

JACOB  SCHUMACHER,  CONSULAR  AGENT,  HAIFA,  SYRIA. 

Only  one  variety  is  cultivated  in  my  district,  called  the  **Accawy."  It  hM  the 
form  of  the  round  Spanish  orange,  witn  reddish-yellowish  flesh;  it  has  a  fine  flavor 
and  is  very  juicy;  it  is  about  3^  inches  in  diameter,  the  skin  is  smooth,  thin,  and  con- 
tains considerable  oil. 

We  have  two  kinds  of  lemons,  sweet  and  sour.  The  oranee  is  grafted  upon  stocks 
of  the  sweet  lemon,  and  this  is  supposed  to  be  the  most  prontabte,  as  it  is  said  to  in- 
crease the  size  of  the  fruit. 

Orchard  trees  are  planted  10  to  12  feet  apart  hi  each  direction.  Both  orange  and 
lemon  trees  are  planted  as  shrubs  in  such  manner  that  several  stems  come  out  of  the 
ground  together,  although  there  are  some  orchards  where  the  trees  have  but  one 
stem;  those,  however,  pumted  as  bushes,  protect  the  fruit  better  against  the  influ- 
ence of  the  wind. 

The  orchards  are  planted,  as  a  custom,  along  the  sea-<;oast,  where  they  yield  most 
abundantly  on  level  land;  inland  orchards  never  do  so  well.  As  the  orchards  require 
a  sandy  soil,  they  are  pltmted  as  near  as  one-fourth  of  a  mile  up  to  some  miles  dis- 
tance from  the  sea-shore.  Every  orange  or  lemon  orchard  is  cultivated  by  a  system 
of  artificial  irrigation  applied  two  or  three  times  a  week.  The  ground  in  orchards 
between  trees  is  cultivated  twice  a  year;  in  the  fall,  before  the  rain  comes,  and  in 
spring,  when  the  rainy  season  is  over. 

The  value  of  the  yield  of  an  acre  per  annum  of  best  orchards  amounts  to  from  $80 
to  $100.  The  returns  would  be  mucn  larger  if  the  oranges  were  exported  to  Europe. 
The  above  statements  therefore  relate  omy  to  home  consumption* 

S.  ABELA,  OONBULAR  AGENT,  BIDON,  SYRIA. 

Oranqes  and  lemons,— rOne  variety  of  orange,  called  Bisry,  is  always  grown  from 
seed.  All  others  are  grafted  upon  the  wild  or  bitter  orange,  and  in  two  or  three 
years  after  grafting  begin  to  bear  fruit. 

The  order  of  the  soils  best  adapted  to  orange  cultiure  is  as  follows:  the  best  being 
light  earth,  then  dark  loam,  then  sandy,  and  finally  clayey. 

All  the  oranges  and  lemons  of  Syria  are  grown  very  near  tiie  sea-coast,  whether 
at  Tripoli,  Sidon,  or  Jafifa;  and  I  Imow  of  no  extensive  sucoeraful  cultivation  more 
than  4  miles  from  the  sea,  and  some  of  the  orchards  are  within  20  rods  of  salt 
water.  When  the  trees  are  set  out  they  are  placed  18  feet  apart  every  way  when 
the  soil  is  good,  16  feet  when  the  soil  is  only  average.  Trees  placed  behind  a  shelter, 
as  another  line  of  trees,  prosper  better  than  those  exposed  to  severe  wind. 

As  there  is  no  rain  from  May  1  till  October  1,  irrigation  is  the  only  means  of  keep<^ 
ing  the  trees  alive.  Each  tree  is  surrounded  by  a  little  bank  of  earth  to  keep  the 
water  about  the  tree.  The  trees  are  left  without  irri^tion  till  the  last  of  June,  till 
the  leaves  curl  a  Httle,  then  they  are  watered  three  times  for  periods  of  seven  days, 
and  after  this  every  fifteen  days.  The  irrigation  of  the  river  coming  from  Mount 
Lebanon  is  better  than  from  the  wells,  as  the  last  has  a  taste  of  brackishness. 

In  good  orchards  the  average  yield  is  estimated  at  from  1,500  to  2,000  oranges 
per  tree. 

ELDE  AVANIA,  ACTINa  CONSULAR  AGENT,  TARSUS,  STRIA. 

Oranges  and  lemons. — These  are  merely  distinguished  as  Sweet  and  Sour.  The 
most  valuable  are  the  sour  lemon  and  the  sweet  orange  fruits,  the  usual  value  of 
which  is  from  1  to  3  cents  each.  Tkie  trees  are  grafted,  and  are  planted  at  a  distance 
of  from  13  to  16  feet  between  each  plant.  Sour  lemons  and  sweet  oranges  are  most 
sensitive  to  a  cold  temperature,  especially  the  former,  which  are  sometimes  com- 
pletely ruined  by  cold. 

The  orange  and  lemon  ^oves  are  generally  situated  in  the  interior  or  on  the 
coast,  but  always  in  the  vicmity  of  towns,  in  order  to  be  sheltered  from  cold.    The 

Elain  lands  are  rather  suitable  for  the  plantation  and  conservation  of  these  trees, 
ut  the  best  results  are  obtaiaed  on  the  coast,  where  the  soil  is  more  or  less  sandy 
and  light.  Even  at  a  distance  of  a  quarter  of  a  mile  from  the  sea  these  trees  pros- 
per quite  well.  The  system  of  irrigation  used  in  this  country  is  the  running  water. 
In  those  places  where  such  water  is  lacking  wells  are  dug.  the  water  of  which  is 
used  for  watering  the  gardens  by  means  of  wheels  mounted  with  buckets.  In  the 
places  where  the  soil  of  the  groves  is  cultivated,  wat^nng  is  necessary  in  summac 
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and  sntmoii  wben  rains  are  late,  and  tlis  is  done  repeated}^.  It  is  commonly  ad- 
cnlated  that  the  arerage  jiM  dt  these  trees  is  wortii  about  $3  each.  No  exporta- 
tion  of  oranges  or  leiiKms  is  made;  oo  the  contiary,  htfge  impc^tations  are  made 
from  Syria. 

A.  a  STOWS,  OOH5CL,  SDrOAPOSB,  INDIA. 

LtmoiM. — In  lien  of  the  usual  lemon  known  to  ns  in  the  United  States,  we  bave 
here  tiie  *'Citronella  lime,'*  a  small  fmit,  a  trifle  over  an  inch  in  diameter,  of  pale 
green  color,  very  acid.  This  grows  well,  without  much  care,  almost  everywhere  in 
the  Indo-Malayan  Archipelago  and  in  India  also;  it  is  very  plenty  and  cheap.  This 
^ee  has  th«;  advantage  of  not  only  yielding  its  valuable  frnits  (valuable  not  only  for 
cookeiy  and  lemonade,  but  for  many  medicinal  purnoees),  but  for  the  strongly  cit- 
ronella^harged  leaf,  out  of  which  citronella  essential  oil  can  be  extracted,  forming 
as  it  does  a  very  important  article  of  export. 

Oranges,  Straits  Settlements.—TYM  cultivation  of  the  orange  here  is  not  at  all  ex- 
tensive, and  met  with  here  and  there  in  fruit  orchards,  the  trees  planted  closely 
together.  The  oranges  are  utterly  unlike  thoee  produced  in  America  or  Europe. 
Here  the  orange  is  of  deep  green  color,  of  the  size  of  an  average  apple.  There  aze 
two  kinds,  one  rather  sour  and  emitting  a  strong  peculiar  odor  partly  oran^  and 
citronella,  and  the  other  resembling  this  in  color  and  size,  but  d  a  sweet,  insipid 
taste. 

The  Pomelo,  or  Fampelmus,  is  an  indi^nous  fruit  of  Indo-China,  the  Malay  Pe- 
ninsula, and  most  islands  of  the  Indo-liudayan  Archipelago.  Its  form  is  slighUy 
pear  shaped  from  the  middle  downwu^  to  the  stem;  it  is  of  large  size,  average  of 
about  5  inches  in  diameter;  its  color  is  of  pale  green;  skin  thick,  but  peels  off 
quite  readily,  and  is  of  a  slightly  warted  and  punctured  appearance.  It  is  vmoa8,of 
sweet  taste,  with  pleasant  subacid  flavor,  and  is  a  very  refreshing  and  wholesome 
fruit.  The  color  of  the  juice  is  from  light  to  dark  amber,  with  a  reddish  subdnt; 
those  from  Java  being  the  darkest  colored  and  considered  the  best,  and  those  from 
Siam  the  next  best. 

China  oranges. — The  quantity  of  oranges  consumed  in  the  ports  is  enormous,  and 
by  far  the  largest  portion  comes  from  China.  Of  CSiineee  oranges  I  have  noted  es- 
sentially three  lands.  All  of  them  have  the  true  orange  color  and  resemble  the 
Italian  orange,  only  that  they  are  smaller.  The  first  is  known  as  the  Swatow  orange, 
and  it  is  the  largest  of  the  Chinese  oranges.  Its  skin  is  not  venr  thick,  comes  off 
easily,  and  the  fruit  is  juicy,  sweet,  with  light  subacid,  and  of  excellent  flavor. 
Two  kinds  are  known  as  the  Hong-Kong  orange.  One  of  these  is  called  the  Sucldng 
orange,  because  the  skin  cannot  be  peeled  off,  adhering  as  it  does  close  to  the  flesh. 
The  other  is  known  as  the  Coolie  orange.  It  is  small,  like  an  average-sized  tomato; 
it  peels  easily,  but  has  a  thick  skin,  and  while  juicy  and  refreshing,  has  rather  a 
strong  subacid  taste. 

Siam  oranges.— 'The  average  size  of  this  orange  is  a  little  over  li  inches  in  diam- 
eter; in  color  it  resembles  a  lemon  rather  than  an  orange;  its  skin  is  thinner  than 
that  of  any  orange  known  to  me,  and  peels  off  with  great  ease;  it  is  very  juicy  and 
fairly  sweet,  with  hardly  any  subacid.  They  don't  keep  as  long  as  any  of  the  Chi- 
nese oranges. 

JOHN  A.  SUTTEBy  JB.,  CONSUL,  AOAPULOO,  MEXICO. 

Oranges  and  lemons. — Sweet  and  bitter  oranges,  navel  oranges,  lemons,  limes, 
shaddocks,  and  citrons  are  grown  here,  but  limes  and  sweet  oranges  are  the  most 
valuable.  Some  15,000  boxes  of  limes  are  exported  annually  to  San  Francisoo. 
Only  small  quantities  of  oranges  are  exported  to  San  Francisco  from  December  to 
February,  before  the  crop  from  the  islands  in  the  Pacific  overstocks  the  market 

Lime  trees,  which  are  allowed  to  grow  like  a  bush,  with  branches  rising  from  the 
roots,  commence  to  bear  at  the  ag3  of  four  years,  and  are  in  full  bearing  when  ei^t 
years  old.  Orange  trees  are  all  seedlings;  they  commence  to  bear  at  the  age  of  bto 
years  and  are  in  fuD  bearing  at  the  age  of  ten  years.  Thev  are  planted  mostly  in 
moist  places,  fdong  small  stresmilets  or  gulches  on  the  hillsides,  in  low  bottoms  along 
rivers,  or  near  the  seashore;  in  sandy  black  loam  the^  yield  the  best  results;  the 
sweetest  and  thin-skinned  oranges  usually  grow  on  hillsides,  whilst  the  fruit  of  low- 
lands is  generally  thick-skinned. 

Some  orchards  are  in  close  proximity  to  the  seashore,  in  sandy  black  loam,  in  some 
instances  with  lagoons  of  brackish  water  on  the  side  opposite  to  the  seashore,  and 
give  very  excellent  results.  Thus  situated,  there  is  one  orchard  newly  and  regulai^ 
planted  of  8,000  lime  trees  and  100  orange  trees,  with  room  for  many  thousands 
more.  Few  of  the  orchards  are  regularly  planted;  the  trees  are  scattered  here  and 
there,  without  any  tefpixd  V>  ^^ucnxi^  NuNaisvii^^ccavied^land  being  but  of  nominsl 
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Value.    The  ground  between  the  trees  is  not  cultivated,  but  merely  kept  free  of 
undergrowth  and  weeds,  and  no  system  of  artificial  irrigation  is  in  iise. 

A.  WIIXARD,  CONSUL,  OUAYMAS,  MEXICO. 

Oranges. — The  orange  commences  bearing  about  the  fourth  year,  and  continues 
fruitful  for  twenty-five  years,  and  is  more  productive  in  a  heavy  loamy  soil.  The 
bottom-lands  of  tne  valleys  inland  yield  the  best  results.  There  are  no  orchards 
near  the  seashore.  A  system  of  artificial  irrigation  is  used.  Trees  are  usually 
planted  20  to  25  feet  apart,  and  the  ground  in  the  orchards  is  sometimes  planted  in 
corn  and  vegetables.  The  variety  grown  is  known  as  the  Sicily,  though  climate 
and  soil  have  changed  it  somewhat,  and  the  variety  is  not  clearly  marked. 

Tlie  oranges  of  this  consular  district  are  known  for  their  sweet  flavor.  The  pro- 
duction in  the  State  is  somewhat  in  excess  of  the  home  consumption,  and  some  are 
shipped  from  in  and  around  Hermosillo,  over  the  Sonora  Railroad,  to  Arizona  and 
Kew  Mexico.  There  is  said  to  be  a  large  margin  of  profit  on  the  crop,  now  that  it 
can  be  transported  by  rail  to  the  United  States. 

GEORGE  E.  HOSKINSON,  CONSUL,  KINGSTON,  JAMAICA. 

Orange  culture  in  Jamaica, — ^The  varieties  principally  growing  and  bearing  are 
native  ^edlings.  Many  of  the  trees  now  f umisning  fruit  for  exportation  are  the  rem- 
nants of  those  which  were,  prior  to  emancipation,  planted  by  the  slaves  near  their 
dwellings,  such  as  the  irregular  groves  now  to  be  found  on  sugar  estates  and  coffee 
plantations;  other  bearing  trees  are  seedlings,  which  have  come  up  spontaneously  in 
pastures  and  guinea-grass  pieces.  Since  emancipation  the  colored  people  have 
planted  orange  trees  in  their  small  freeholds  in  the  mountains.  This  has  been  done 
to  a  liarge  extent  in  the  parish  of  Manchester,  where  sweet  oranges  of  good  quality 
have  b^n  long  grown  and  where  the  soil  and  climate  conduce  to  exceUence  in  the 
quality  of  the  fruit.  These  are  admitted  to  be  the  best  in  the  island,  on  account  of 
size,  sweetness,  fiavor,  and  for  their  good  keeping  qualities.  It  has  also  been  main- 
tained that  they  bear  handling,  packing,  and  the  sea  voyage  to  New  York  better 
than  varieties  grown  elsewhere;  tor  example,  better  than  those  grown  on  the  north 
side  of  the  island.  The  botanic  garden  authorities  have  introduced  many  good  va- 
rieties, among  others  the  Tangerine.  These  are  all  either  grafted  or  budded.  Seed- 
ling trees  begin  to  bear  at  eight,  nine,  and  ten  years,  and  are  in  full  bearing  at  fifteen 
or  twenty  years.  Grafted  or  budded  trees  come  into  bearing  a  little  earlier  from  the 
time  of  planting  out.  It  is  only  latterly,  that  is,  since  the  development  of  the  export 
trade,  that  budding  and  grafting  have  been  resorted  to. 

Most  of  the  trees  m  pastures  and  on  sugar  estates  and  coffee  plantations  are  isolated. 
In  close  plantations  tne  distances  are  between  20  and  30  feet.  Wider  planting  is  pre- 
ferred by  intelligent  growers,  as  tending  to  the  best  results.  Tangerine  oranges  are 
planted  at  22  feet  apart,  and  larger  sweet  oranges  at  25  to  80  feet  apart. 

Plantations  of  oranges  are  inade  principally  at  elevations  above  1,000  feet.  In 
Manchester  the  elevations  will  average  2,000  feet.  Undulating  valleys  are  selected 
on  account  of  the  greater  depth  of  sou  to  be  found  in  such  spots,  also  on  account  of 
its  greater  richness.  The  soil  principally  selected  is  that  of  the  white  limestone  for- 
mation of  Jamaica  geology  known  as  **  honey-comb  rock."  The  resulting  soil  is  a 
strong  red  earth,  calcareous  and  ochery,  owing  to  the  presence  of  red  oxide  of  iron. 
Orange  trees  yield  the  best  results  on  the  limestone  soils,  both  on  account  of  con- 
stituents promoting  fertility  and  on  account  of  the  perfect  natural  drainage  of  such 
soils. 

Proximity  to  the  sea-shore  is  avoided.  The  powerful  sea-breezes  are  hurtful  to  the 
blossoms  and  tender  branches.  At  an  elevation  of  500  feet  the  sea-breeze  ceases  to 
be  troublesome.  The  sea-shore  is  also  too  arid;  and,  as  a  rule,  the  soil  of  the  coast- 
line is  sterile  and  unsuitable. 

Artificial  irrigation  is  only  practiced  to  a  limited  extent  in  the  plain  of  St.  Cath- 
€rir.e,  and  must  be  regarded  at  present  as  experimental  merely. 

The  principal  crop  cultivated  between  orange  trees  is  guinea-grass;  but  some  of 
the  best  growers  prefer  to  keep  up  a  clean  cultivation.  The  general  practice,  how- 
ever, is  to  allow  the  grass  to  grow,  and  to  keep  weeds  and  shrubby  undergrowth 
cut  down,  by  means  of  a  bush-knife.  In  the  grounds  of  the  peasantry  the  whole  list 
of  cultivated  crops  in  the  tropics  might  be  enumerated  as  crops  cultivated  between 
orange  trees.  The  **  yard  "  or  "  provision  ground  "  of  the  peasant  is  generally  a  per- 
fect medley  of  vegetable  growth,  including,  besides  orange  trees,  almost  everything 
else.  In  such  places  the  cultivation  of  the  orange  tree  is  associated  with  the  stirring 
and  cleaning  or  the  ground  necessary  for  the  smaller  crops. 
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Daring  recent  jem  a  new  character  has  been  given  to  oiange  cultore  in  Jamaica 
by  systematic  planting  and  increased  attention.  The  climate  in  the  elevated  por- 
tions of  the  interior  is  believed  to  be  exceedingly  well  adapted  to  the  orange,  and  the 
soil  also.  When  cultivation  is  bestowed  the  nrat  effect  is  to  increase  the  size  of  the 
fruit.  Manuring  is  much  neglected,  but  when  manures  are  applied  the  increased 
yield  and  the  more  rapid  growth  of  the  tree  are  very  noticeable. 

The  orange  season  is  from  September  to  ApriL  llioee  who  are  experimenting 
with  irrigation  entertain  the  idea  that  the  season  may  be  controlled  so  as  to  produce 
fruit  at  any  desired  time  of  the  year  b^  its  aid.  The  yield  in  a  tropical  climate  may 
be  described  as  more  continuous  than  in  a  warm,  temperate,  or  subtropical  regioo. 
The  tendency  to  continuous  flowering  is  so  strong,  that  every  copious  shower  may 
be  said  to  be  followed  by  a  growth  of  young  shoots  with  their  flowers. 

FBLIZ  A.  ILLTHSWB,  CONSUL,  TANOIBR,  MOBOOCX). 

OrangeM  and  lenums. — ^In  any  country  where  the  medium  temperature  in  winter 
is  superior  to  40**  and  in  summer  rises  to  85^  the  cultivation  of  orange  orchards  can 
be  niade  lucrative. 

Here  orange  trees  aie  planted  both  inland  and  on  the  searooast,  on  valleys,  hill- 
sides, and  uplands.  They  yield  best  results  in  well-drained  low-lying  lands  Weltered 
from  the  cold  north  winids.  Thev  are  not  particular  with  regard  to  soil;  they  grow 
luxuriantly  in  the  sand,  provided  they  are  manured  and  copiously  watered  in  tiie 
giunmer. 

Seedlings  are  preferred,  as  they  stand  cold  weather  and  yield  largely.  If  the  seeds 
are  from  the  finest  fruits,  there  will  be  no  necessity  to  bud  them. 

The  best  stock  for  budding  upon  is  the  bitter  or  sour  orange.  There  are  numeroiu 
varieties  of  the  sweet  orange:  the  Balearic  or  Kallorea  orange,  large,  smooth,  thin 
skin,  of  vigorous  growth;  the  Portugal  or  China  orange,  of  less  ^px>wth  than  the 
Balearic,  but  producing  very  large  fruit;  the  orange  of  Nice,  highly  favored  in 
Provence  for  its  elegance  and  beautiful  fruit;  the  Maltese  or  Blood  orange  is  very 
rich,  and  also  an  abundant  bearer,  having  a  pulp  stained  with  crimson. 

The  f o^  and  white  frosts  of  spring  sometimes  cause  an  alteration  in  the  orange 
tifee,  which  afterwards  is  shown  in  the  shape  of  reddish  spots  on  the  exterior  part 
of  the  skin  of  the  fruit,  which  render  it  unnt  for  use. 

SEUBOTBD  EZTRAOTS  BELATIYB  TO  ORANGE  OULTUBB  IN  AUSTRALIA* 

Without  a  suitable  location  you  cannot  grow  oranges  profitably.  What  is  wanted 
is  this:  a  sheltered  site,  with  natural  drainage  and  a  light  porous  soil.  One  of  the 
best  groves  I  know  of  is  situated  in  a  nearly  perfect  bakin,  the  rim  of  which  is  sur- 
rounded by  a  belt  of  trees.  It  is  thus  sheltered  from  every  wind,  and  to  a  consid- 
erable extent  from  the  morning  sun,  which  is  an  important  consideration.  Hie 
formation  of  the  land  on  this  estate  consists  of  a  number  of  stratified  sandstone 
shelves  or  natural  terraces.  The  soil  appears  to  be  pure  sand,  and  in  some  places  it 
is  quite  shallow,  but  the  trees  do  very  well  on  it.  The  best  of  the  soil,  however,  is 
sandy  loam,  and  in  one  sheltered  nook,  where  there  is  a  depth  of  about  9  feet  of 
this  on  the  bank  of  a  creek,  there  are  four  trees  growing,  the  tallest  of  which  is  87 
feet  high. 

In  selecting  an  orange  site  it  is  necessary,  among  other  things,  to  see  that  it  is 
favorably  situated  in  regard  to  frost.  Frost  is  very  eccentric  in  its  movemento.  It 
strikes  one  point  and  misses  another  close  by.  An  air  current,  like  a  current  of 
water,  flows  along  till  it  meets  any  obstacle,  and  then,  like  water,  it  fiows  over  or 
around  it.  Where  a  frosty  air  current  meets  a  hill  the  volatile  flow  goes  either  over 
or  around  it,  falling  here  and  there  on  its  direct  course,  while  to  the  side  eddies  form 
and  set  up  a  circular  motion,  gradually  decreasing  in*  strength  as  the  distance  in- 
creases from  the  main  current.. 

The  importance  of  shelter  in  orange  growing  is  paramount,  not  onlv  as  a  protec- 
tion against  cold  winds,  but  more  particularly  as  shade  from  the  morning  sun.  The 
rays  or  the  morning  sun  falling  on  a  frosted  tree  do  much  harm,  and  most  orange- 
growing  countries  are  subject  to  frost  more  or  less.  The  Azores,  a  number  of  vol- 
canic islands  in  the  Atlantic,  are  situated  between  latitude**  86"  65'  and  89°  44'.  The 
orange  districts  of  Spain  lie  between  the  SGth  and  40th  degrees  of  latitude.  .  Portugal 
can  grow  oranges  as  far  north  aa  Oporto,  in  latitude  41''  9'.  New  South  Wales 
orange  districts  lie  chiefly  between  dS^  and  84°,  and  in  Malta  to  85"  50  . 

No  doubt  most  orange-tree  planters  of  the  future  will  seek  out  situations  naturally 
sheltered,  where  the  forest  will  answer  as  the  break-wind  and  sun-shade,  and  when 
such  situations  can  be  found  with  suitable  soil  their  value  will  be  very  great. 

As  to  soil,  in  AustraWa  a  saiid^^  \oaxa\a  ^oxvsldftred  the  best,  and  a  heavy  clay  the 


DIVISION  OP  GAKDBNS  AND  GROUNDS.  703 

worst.  In  the  Azores,  where  some  of  the  finest  oranges  in  the  world  are  produced, 
the  soil  is  volcanic.  Orange  trees  grow  in  clay  land,  and  in  some  cases  do  very  well; 
nevertheless  it  is  the  worst  land  for  oranges,  in  that  it  is  the  most  retentive  of  water, 
very  liable  to  crack  on  the  surface  in  summer  and  break  the  fibrous  roots.  In  addi- 
tion to  this,  it  is  held  that  clay  land  i)roduces  sour  fruit.  The  lighter  the  soil,  the 
sweeter  the  fruit.  In  the  orange  districts  of  New  South  Wales  the  orange  is  grown 
on  sandy  loams,  which,  as  a  rule,  are  underlaid  with  marl  or  shale  strata. 

One  of  the  oldest  and  most  successful  orange-growers  in  Australia  explains  his 
method  of  planting  as  follows:  *'  I  plant  the  orange  tree  as  near  the  top  soil  as  pos- 
sible, not  more  than  8  inches  from  the  surface.  I  collect  the  soil  around  to  cover 
the  roots.  The  soil  under  the  tree  should  not  be  worked  so  deep  as  that  farther 
away.  For  about  three  years  I  plow  the  ground,  and  every  time  I  plow  towards  the 
tree,  so  that  I  collect  a  good  depth  of  soil.  This  brings  it  to  a  nice  round,  and  leaves 
a  surface  drain  for  the  water.  I  advocate  plowing  until  the  fourth  year.  The  tree 
should  be  planted  as  shallow  as  possible,  and  every  time  the  ground  wants  cleaning 
it  should  be  plowed  towards  the  tree,  leaving  a  furrow  drain  Between  the  trees.  My 
furrow  drains  are  a  foot  deep.  When  the  trees  are  bearine  the  ground  is  never  dug 
up,  but  chipped  over  with  a  hoe — ^just  scraped,  in  fact.  I  also  bend  the  tap  root,  and 
sometimes  put  a  slab  under  it*'' 

Respectfully  submitted. 

WILLIAM  SAUNDERS, 
Superintendent  of  Gardens  and  Grounds,  &c. 

Hon.  Norman  J.  Colman, 

Commissioner. 
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Miscroscope,  arrangement  of,  for  examining  butter,  See.,  140. 
Microscopical  Division,  work  of,  86. 

Hicroeopic  examination  of  tissues  of  infected  Miimals,  S31. 
MicToscopist,  Beport  of,  180. 
Milan  races  of  silk-wonns,  5S0. 
Mildew,  grass,  105. 

Hop,  lOB. 

Lilac,  lOG. 

remedies  in  France  in  1686, 101. 

the  Downy,  06. 
Powdery,  105. 

action  on  the  vine,  107. 

white,  105. 
KtilJews,  distribution  and  severity  of.  In  the  United  States,  115. 
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3braska,  number  and  value  of  farms  in,  428. 
i^^  York,  number  and  v^ue  of  farms  in,  418. 
b-w  Zealand,  law  for  suppressing  rabbits,  ,255. 
Icotana  quadrivalvis,  76. 

ruaticay  76. 
3rth  Carolina,  number  and  value  of  farms  in,  428. 
DYES,  M* Walter  B.,  report  on  citrus  fruit  in  Venice,  695. 
iit-grass,  78. 
iitmeg  and  mace,  falsifications  of,  801. 

O. 

its,  Bohemian,  429-482. 
crop  of  1886,  877. 
reports  on,  52. 
bio,  -number  and  value  of  farms  in,  420. 
'xUuTfiy  106. 

A  of  tar  against  black  fly,  500. 
leo,  142. 
leomargarine,  143. 

extraction  of  cottonnseed  oil  from,  148. 
E^PENHEIM,  Ernest  L.,  report  on  citrus  ftruit  in  Spain,  696. 
range  budding^;  relative  merits  of  stock  for,  691. 
culture  in  Australia,  702. 
grove,  planting  of,  690. 
groves,  preparations  for  planting,  689. 
leaf  Scab,  120. 

description  of  the  disease.  121. 
the,  267. 

Bahia,  267. 
ranges,  cause  of  the  comparative  freedom  from  rust  of,  688. 

superiority  of  **  Indian  River,"  687. 
rchard  grass,  74. 

a  spot  disease  of,  129. 
rcharding  in  Northern  New  England,  274. 
mitholo^st,  Report  of,  227. 
mithology  and  Mammalogy,  Division  of,  464. 
Division  of,  38. 
importance  of,  227. 
work  in  the  Division  of,  229. 
3age  orange  as  a  food-plant,  547. 
jier  Willow  Culture,  228. 
wis  and  Hawks,  value  of,  to  the  farm,  228. 
K-eyed  daisv,  88. 
pvter-fihell  Bark-louse  of  the  apple,  488. 

P. 

iCKARD,  Dr.,  report  on  insects,  465. 
micum  crus-pauij  84. 
nuiximum,  74. 
Texanum,  72. 
iris  flreen,  587,  557. 
%9paium  dUatatumy  71. 
aanut  oil,  145. 
3ar  blight,  124, 125. 

preventives  of,  127. 
the,  26a 

Le  Conte,  268. 
mnsylvania,  number  and  vlaue  of  farms  in,  419. 

"  scalp  act,"  of  1885,  228. 
jpper,  Cayenne,  falsifications  of,  800. 

falsifications  of,  299. 
srcentage,  statistical,  explanation  of,  861. 
nvnospora  viticola,  96,  115. 


Mycological,  i3«-l'«8. 
Pleuro-pneumotuft  at  cattle,  14. 

[VOgreM  at,  and  action  taken,  SOS. 

co-openUion  with  infected  States,  ( 
Plain,  the,  272. 

plum,  the  Krukt'b  Japan,  373. 
Pnettmcmia,  infections,  recent  outbreaks  of,  675  to  477. 

relation  of,  to  swine  plague,  688. 
l\>a  auMtroHs,  79. 

Pomological  Division,  the  future  of,  S5S. 
work  of,  87. 
exports  Tenua  imports,  360.  * 

inveetigations,  auirnnarr  of,  960  to  967. 
Poraologist,  Beport  of,  359. 

Potatoes,  crop  of  IBSO,  380  . 

Potato  rot,  131. 

seed,  reports  relative  to,  53. 
Press  cakee,  analTBee  of,  at  Hagnolia,  880. 
at  Fort  Scott,  818. 
commercial  value  of,  88S. 

compositian  of,  from  sugar  oaae  at  Fort  Soott,  895. 
Production,  increase  of,  98. 

results  of,  8. 
Publications  on  foreetiy,  336. 
Pump  for  use  at  Fort  Scott,  800. 
Pyrmomytxta,  181. 
I^ethnan  powder,  600. 
roseum,  58. 


Quarantine,  Oarfield  Station,  cattle  received  at,  684. 
Littleton  Station,  cattle  received  at,  684. 
monthly  record  of  cattle  received  at  Tarious  stations,  ( 
PatapBco  Station,  cattle  received  at,  084. 
United  States  neat-cattie,  684. 
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for  Celery-leaf  Blight,  119. 
Downy  Mildew,  99. 
Orange-leaf  Scab,  120. 
Pear  blight,  124, 127. 
Peronospora,  100. 
Powdery  Mildew,  108. 
Report  of  Botanist,  69. 

Bureau  of  Animal  Industry,  598. 
Chemist,  277. 

Chief  of  the  Bureau  of  Animal  Industry,  568. 
Commissioner,  7. 
Entomologist,  459. 
Forestry  Division,  149. 
MicroBcopist,  189. 
Mycological  Section,  95. 
Ornithologist,  227. 
Pomologist,  259. 
Silk  Division,  546. 
Statistician.  359. 

Superintendent  of  Gardens  and  (Grounds,  687. 
Reports  from  correspondents  on  seed  triaJs,  58^4)6. 
Rescue  grass,  73. 

Resin  compound,  490,  559,  567,  572. 
Results  of  work  at  Magnolia,  841. 
Rice  bird,  89.  • 

birds,  ravages  of,  246. 
consumption  of,  in  the  United  States^  847. 
growers,  circular  to,  from  Ornithologist,  284* 
produced  in  the  United  States,  247. 
Richards,  Edgar,  analyses  of  apples,  850. 

Richardson,  Clifford,  on  adulteration  of  spioee  and  condiments,  291. 
Richmond,  Lewis,  report  on  citrus  fruit  in  itonie,  698. 
Roman  wormwood,  87. 
Rules  and  regulations  for  co-operation  between  the  Department  and  the  States  as  to 

pleuro-pneumonia,  599. 
Ihimex  acetosellaf  90. 
Russian  foraee  plants,  64. 
Rust-mite,  482. 
Rye,  crop  of  1886,  879. 

S. 

Salt  in  butter,  determination  of,  286. 

San  Jos6  nozzle,  490,  537,  553. 

Schrader's  grass^  73. 

Schumacher,  Jacob,  report  on  citrus  fruit  in  Syria,  699. 

Scolecotrichum  graminiSf  129,  130. 

Screech-owl,  525. 

Screven,  Col.  John,  on  Rice  birds,  248. 

Scurw  grass,  92. 

Seed  Division  Library,  48. 

Report  of  Chief  of,  47. 
work  of,  34. 
Seeds,  distribution  of  forest  trees,  88. 

Semi-sirups,  analyses  of,  from  sugar  cane,  at  Fort  Scott,  881. 
Serrell  automatic  reel,  462,  548. 
Sheep-dip,  experiments  with,  557,  560. 

numbers,  varieties,  and  uses  of,  402. 
sorrel,  90. 
Shepherd's-purse,  98. 
Sida  stipulatay  77. 
SUk  culture,  462,  548,  546,  549  to  551. 

experiments  in  reeling,  21. 

worms,  Milan  races  or.  550. 
Skawinski's  Insecticide,  104. 
SmUacina  stellata,  77. 
Soap,  experiments  with,  065, 562  to  57L 
Sotanum  Carolinien$e,  89. 


the  EngliMb,  Btf,  2S5. 

an  enemf  to  grape  caltore.  S40. 
natiTe  birds,  333. 

the  gardener  and  fniit-grower,  239. 
grain-grower,  241. 
effect  cm  architecture,  2&. 
failure  of ,  as  an  inaect  deatroyer,  S4S. 
Introduction  of,  238. 
method  of  difFosion  of,  297. 
rate  of  increase  of.  296. 

spread  of,  237.  • 

^mrrowB  a«  an  article  of  food,  240. 

destructive  habits  in  foreign  countriee,  S4S. 

Engliab,  cauae  an  increase  of  caterpillars,  848.  , 

how  thej  protect  the  caterpillars,  244. 

reccnimendaticaiB  for  destruction  of,  245. 

legialatioii  in  r^ard  to,  S4S. 
Spkmcbr,  Odiltokd  L.,  report  on  manufacturing  sugar  at  Magnolia,  SS8. 
Sphaedoma  ampelimtm,  113,  113. 
Gq>icei  and  con£inenta,  adulteration  of,  391. 

experience  In  detecting  adulterations  in  countries  hsTiiig 

public  analTBtB,  205  to  20S. 
In  thia  counti?.  205  to  208. 
character  of,  in  the  Diatrict  of  Columbia,  301. 
Sporobohu  cryfandrut,  70, 
Indict}*,  71. 
tenoetanmiM,  79. 
Statement  of  seed  issued  from  Seed  Division,  07. 
Statistical  county  reporters,  360. 

percental,  explanation  of,  801. 
report«r  at  London,  S59, 
Statistician,  Beport  of,  869. 
Statistics,  Division,  work  of,  33. 

old  fashion  of  reporting,  SOS. 
Stipa  tetimra,  73. 
Storm  and  flood  signals,  41. 

Sttdes,  a.  O.,  report  on  citrus  fruit  in  India,  700. 
Sugar  beet,  S6. 

beets,  analjals  of,  841. 

deacrintion  of  Bamulea  of.  841. 
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Sulphur  apparatus  for  Fort  Scott,  806. 

as  a  fungicide,  96. 
Sulphured  juices,  from  sugar  cane,  analyses  of,  at  Fort  Scott,  820, 
Summary  of  data  collected  at  Magnolia,  837,  838. 
Sutter,  John  A. ,  jr. ,  report  on  citrus  fruit  in  Mexico,  700. 
Swine  diseases,  foreign  investigations  of,  077  to  682. 

investigation  of,  603. 
nimibers,  varieties,  and  uses  of,  402. 
plague,  157 

^neral  characters  of  the  microbe,  671  to  675. 
mvestigations  concerning,  659  to  671. 

T. 

Table  of  analyses  of  butter,  287. 

substitutes,  286. 
doubtful  butters,  286. 

juices  before  and  after  the  Kleebi ANN  process,  340. 
analytical  data  of  canes,  &c.,  at  Fort  Scott,  806,  807. 
cells  cut  at  Fort  Scott,  812. 

comparative  areas  of  farm,  forest,  and  other  land,  185. 
com  on  hand,  with  local  consumption  and  shipment,  868. 
crop  of  all  cereals  for  1886,  380. 
barley  of  1886,  379. 
buckwheat  of  1886,  880. 
cotton,  by  States,  of  1886,  888. 
hay  of  1^,  882. 
.     oato  of  1886,  878. 
potatoes  of  1886,  881. 
rye  of  1886,  879. 
tobacco  of  1886,  882. 
estimated  number  of  farm  animals,  &c.,  401. 

January  1, 1887,  404. 
exportation  of  wheat,  877. 
exports  to  South  America,  448. 
imports  of  agriculturalproducts,  1886,  484,  485. 

the  United  States  from  South  America,  442. 
meat  analyses,  357. 
plant  diseases,  132. 

proportion  and  value  of  com  crop  of  1886,  8701 

stock  of  wheat  on  hand  and  amount  retained  for  home  consumption,  875. 
the  ninety  most  important  timber  trees,  198  to  212. 

products  of  domestic  agriculture,  488. 
value  of  the  crop  of  wheat  from  1875  to  1886,  875. 
weight  per  bushel  of  wheat  of  the  crop  of  1886,  876. 
showing  average  cash  value  of  farm  products  for  1885,  898. 

yield  and  price  of  farm  products  for  the  year  1885,  397. 
estimated  number,  value,  &c.,  of  farm  animals  for  1885,  399  to  401. 
^neral  summary  of  farm  products  for  1885,  899. 
unports  of  rice,  247. 
number  and  different  breeds  of  cattle  imported,  684. 

of  cattle  received  at  various  stations,  684. 
product  of  cereals,  &c.,  386  to  398. 
results  of  experiments  with  mildew  remedies,  102. 
summary  of  product,  value,  and  area  of  each  crop  for  1885, 894  to  896. 
Tables  of  analyses  of  sugar  and  molasses  at  Magnolia,  886. 

water  and  musk  melons,  347  to  849. 
comparison,  juices  and  sirups,  831  to  334. 
parasitic  diseases  of  cultivated  plants,  183,  184. 
rates  of  transportation,  487-440. 
Tabular  list  of  fungous  diseases,  185. 

local  reports  on  fungi,  181. 
Tall  crowfoot,  92. 
Tarnished  Plant-bug,  589. 
Tea  farm,  the  Gtovemment,  41. 
Teosinte,  56. 
Test,  simple  qualitative,  for  artificial  butter,  284. 
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Texas  blue  grass,  74. 
millet,  74. 

number  and  value  of  farms  in,  420. 
or  splenic  fever,  16. 
Timber  culture  act,  180. 

**  deadening*'  instead  of  clei^ring  for  orange  groves,  089. 
trees,  preliminary  list  of,  198  to  213. 
Timothy,  insects  affecting,  678. 
Tobacco,  56. 

crop  of  1886,  889. 
culture,  40. 
wUd,  76. 
Transportation  rates,  486. 


Tree  plantizig,  inspection  of  Western,  178. 

Tartarian  maple,  57. 
Trees,  exotic,  for  tne  Western  plains,  dl3. 


hints  as  to  planting  of,  lOl. 
specially  valuable,  192. 
Trslease,  Wiluah,  on  spot  disease  of  orchard  grass,  189, 
Trifolium,  82. 

Carolinanum,  84. 

jytcatum,  82. 

involucratum,  88. 

megacephaluniy  88. 

stoloni/erumy  88. 
Turkey  Gnat,  461,  492. 
Turnips,  report  on,  67. 

U. 

UncintUa  spiraliSj  106, 115. 

Uruguay,  British  statistical  abstract,  446. 

imports  and  exports,  444. 
UatUoffineoe,  129. 

V. 

Vanilla  beans,  76. 

Velvet-leaf,  88. 

Vinegar,  experiments  with,  557. 

Virus  on  pigs,  tests  with  heated,  688  to  648. 

W. 

Water-melons,  analyses  of,  848,  849. 

composition  of,  846. 
Weber's,  Professor,  experiments  with  fate,  279,  280. 
Weeds,  hints  on  killing,  85. 

of  Agriculture,  84. 
Wheat  and  com,  supply  and  demand  for  five  years,  406f 

area  of,  872. 

commercial  supply  of,  412. 

consumption  and  distribution  of,  874. 

crop  of  the  world,  461-468. 

European  stocks  on  hand,  418,  414. 

exportation  of,  877. 

fly,  Companion,  678. 

insects  affecting,  678. 

midge,  539. 

present  acreage  of,  410. 

production  or,  in  Europe,  411. 

reports  upon  trials  of  seed,  57. 

required  for  consimiptlon,  408. 

Europe^m  demand,  410. 

stock  on  hand,  407. 

and  amount  retained  for  home  consumption,  876. 
straw  Isosoma,  542,  578. 
surplus  and  distribution  of,  874. 
the  coming  crop  of,  415. 
value  of  the  crop,  liom  \%1^  Vi  iOfift ,  875. 
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heat,  weight  per  buBhel,  of  the  crop  of  1886,  876. 

yield  of;  878. 
heel-bu^,  526. 
hite  clover,  678,  680. 

daisy.  88. 

eye,  484. 

grab,  575. 

weed,  88. 
I.KINSON,  T.  S.,  on  Rice-birdfl,  249. 
ULARD,  A.,  report  on  citruB  fruit  in  Mexico,  701. 
Uow,  culture  of  the  Osier,  228. 
nter  cress,  02. 

Oman's  Silk-culture  Association  of  Philadelphia,  546,  551. 
>oi>cocK,  Albert,  report  on  citrus  fruit  in  Sicily,  694. 
►rk  in  the  Division  of  Ornithology,  229. 

results  of,  at  Fort  Scott,  812. 


X. 


nthium  Canadente,  87. 
strumaHuniy  87. 


Y. 

low-billed  Cuckoo,  526. 
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